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: ! 
| = JOHNSON AIRPLANE AND SUPPLY CO. : 
DAYTON - OHIO 
OFFER NEW PRICES ON NEW MATERIAL 
; MATERIAL PRICE 
' Tires, 26 x 3, Goodyear stock, each . P ; : : $5.00 = 
N Tubes, 26 x 3, Goodyear stock, each . . ; , : 2.00 . 
: Tires, 26 x 4, new Goodyear stock, each . P : c 12.25 
Tubes, 26 x 4, new Goodyear stock, each : ‘ : : 2.50 ° 
; Tires, 750 x 125, new Goodyear stock, each . 22.25 ’ 
j Tubes, 750 x 125, new Goodyear stock, each . ‘ ; ; 3.50 ; 
. Tires, 900 x 200, new Goodyear stock, each . 35.00 ri 
a Tubes, 900 x 200, new Goodyear stock, each ; : : 7.05 | 
| Wheels, tires, and tubes, new Palmer stock, 12x 214, per assembly . 25.00 ; 
. Shock absorber cord, new stock, guaranteed, 14”, per foot . ; .20 
' Aluminum streamline discs, 26 x 4, per set fortwo wheels. 8.00 : 
: Aluminum streamline discs, 750 x 125, per set for two wheels ; 12.00 ; 
’ Adapters to use 750 x 125 wheels on Standard or Curtiss, per set. 6.50 4 
M Wheel bushings for 26 x 4 wheels, per set of two. , 1.00 : 
: New DH wicker seats, upholstered sides and back, with new cushions, each 5.30 ' 
Balsawood, all sizes, per board foot . ; ; ps ‘ .60 : 
. ' 
1 If it is anything new in aviation Johnson will have it  § 
Write for our Price Lists. ! 
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AIRPLANES For SALE 


We sold 105 airplanes last year, which leaves a balance of 228 airplanes for sale. We believe the prices on air- 
planes are at their lowest, and a small depusit on any of our airplanes will hold same for spring delivery, We expect a sharp 


advance in prices very soon. 
We still have plenty of Standards, Jennies, Canucks, Orioles, D.H.’s with Liberty motors, Spads less motors, T.M. Scouts 


with and without motors. A large number of these airplanes are set up test flown, and ready for immediate fly away delivery. 
Come and take your pick. 





NEW STANDARD J-1 AIRPLANES with guaranteed overhauled Hispano-Suiza motors, 150 H.P. ...........cc cece eevee $1500.00 
rs eC i CR i UR oss oc tee e cS ese sevccccceee esas sccosrsesocecdcncesecwe 1300.00 
NEW STANDARD J-1 AIRPLANES with Government overhauled OXX6 motors i anaes oa Reiter aera a Se -+ 1100.00 
rr a a Ci ccc as coc aber earcnberseccesceeotoceesqnbseseceinces 1100.00 
NEW STANDARD J-1 AIRPLANES with Government overhauled OX5 motors ............. ccc ce eee eee eens .. 900.00 
re . St eink she Cee ensegtuneaneebenees beeen) 4bdunaedbaee 650.00 


These airplanes come complete with tools and instruments and the front seat is built so as to accommodate two passengers. 
These airplanes have been reconstructed and new longerons, new controls. new wires. new struts, new fittings, new instruments were 
installed where needed. % deposit will hold any of the above airplanes for spring delivery, storage and insurance free 


LEARN ITO FLY 


NO BOND REQUIRED FOR $ O O ROOM AND BOARD 
SOLO FLIGHTS AND NO —_—_— NEAR. FIELD AT $10.00 
CHARGE FOR BREAKAGE PER. WEEK 


The splendid response to this special offer (originally limited to June, July and August) 
} permits us to extend it until further notice. 


We will guarantee to teach a student to fly and successfully operate an airplane by himself, regardless of the number of 

flying —— required, and further, to furnish an airplane, free of charge, for the period of one hour for practice flights. 
The flying school of the Robertson Aircraft Corporation is one of the oldest and best known in the United States. All 
of the instructors are ex-army aviators with wide experience and the equipment is the best that money can buy. The flying field is 
approximately six miles from the city of St. Louis and is easily accessible by railroad, street car and hard surfaced roads. It is the 


largest and best privately owned field in the country and the International Air Races of 1923 were held there. 
Our course includes thorough flying training as well as complete instruction in the over-haul, care and maintenance of both 


the airplane and motor. The time within which one can learn to fly, varies with the individual; eight to ten hours of dual instruc- 
tion, stretched over a period of ten days to two weeks should complete the most stubborn case, ‘and from then on, the refinements 
of the art can be gained only from experience. Commercial aviation is a rapidly growing industry. Don’t delay! Enroll now! 


WRITE FOR BOOKLET. 


ROBERTSON AIRCRAFT CORPORATION 


ST. LOUIS FLYING FIELD, ANGLUM, MO. 
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DEPENDABLI 


Major Reed Chambers, President of the Florida 
Airways Corp., recently made a 2,000 miles - 


flight in this Cur- 





IGNITION 


no attention on the trip and for over 1000 
miles ordinary automobile gas was used. We 
used two quarts 





tiss ““Lark”’ plane 
with Wright J4 
200 h.p. SCIN- 
TILLA equipped 
engine. He reports 
that “This motor 
had practically 








of oil from New 
York City to 
Miami Fla., and 
made an average 
of 100 miles to 
13 gallons of 
gas.” 
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Rear Admiral Wm. A. Moffett, Chief of the Bureau of Aeronautics, Navy Department, says in 
his annual report 


“No Engine Is Better Than Its Accessories” 
APPRECIATION OF THIS AXIOM IS SHOWN BY THE CHOICE OF SCINTILLA By LEADING AMERICAN AIR- 
CRAFT ENGINE MANUFACTURERS. 
Contractors to U. S. Army and Navy 


SCINTILLA MAGNETO COMPANY, INC. 


Factory and Offices SIDNEY, NEW YORK 


SEND FOR DESORIPTIVE BOOKLET 
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ities point toa rapid extension of 


commercial aviation during 1926. 

The aeronautical industry is or- 
ganized largely on the basis of gov- 
ernmental requirements and will, 
therefore, find great difficulty in 
producing both commercial planes 
and engines for spring delivery 
unless commitments are placed in 
the very near future. 


Place Your Order 
Now / 


WRIGHT AERONAUTICAL 
CORPORATION 
Paterson, N.J.,U.S.A. 


WRIGHT 
WHIRLWIND , — ee 7 fd 
; 200-H.P. Bulletin 8a “ AF ‘ WRIGHT-BELLANCA, SIX SEATER 
sy” . Bulletin 14a 
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The Shenandoah Court Findings 

7§\HE CONFUSED opinions held by the public regarding 
| the causes of the Shenandoah disaster will not be clear- 
ed by the report made by the Court of Enquiry to investigate 
It will only serve to 
make the reaching of any final and unanimous conclusion 
This view does not in any way reflect on 
the apparent effort of the Court to reach such a definite 
decision, for some of the findings are so frankly damaging 
to the Navy that they indicate that the Court would have 
followed any course no matter how detrimental to the reputa- 
tions of important officers. 

After the accident, Aviation urged that aircraft be taken 
out of polities. It is interesting to note that the Court 
makes a similar recommendation. After stating that there 
were 248 requests for the Shenandoah to fly over cities in 
the Middle West and that the Navy had “directed the com- 
manding officer of the Shenandoah to submit an itinerary for 
a mid-west flight to pass over as many of certain specified 
cities as practicable on dates in the early part of September 
when state and county fairs were scheduled to be held’, the 
Court makes the following sweeping recommendation : 

“While recognizing the propriety and necessity of the 
legally constituted authorities in the Naval service being the 
sole judges of the sufficiency of the reasons actuating all 
orders to naval craft, and further recognizing that the practice 
of ordering the movement of naval vessels for the purpose of 


} complying with public requests is in accord with long estab- 


lished custom, it is considered that such movements should 


> be limited to essentially naval and military operations in so 


far as possible, especially in the case of new and experimental 
types.” 

While this reeommendation is directed to future exhibitions 
of naval eraft, it carries with it an implied rebuke that should 
not be overlooked or forgotten. The findings indicate that 
deterioration of structural material was not a direct-or in- 
direct cause of the loss of the airship. It does, however, 
state that some of the changes that were made in the design 
of the airship may have had an influence on the breaking up 
of the Shenandoah. The change, resulting in a reduction of 
the number of gas valves was “inadvisable”, it is asserted 
without reservation. It advises a development of parachutes 
that may be worn on airships without inconveniencing the 


") action of the crew, once again indicating a criticism of an 


omission rather than a commission. 

While the findings as a whole indicate a most impartial 
and searching investigation, it is difficult to read it without 
receiving the impression that had the wording of the report 
been left to a tribunal of men not in the Navy, there would 
have been a greater freedom of expression, and some of the 
report would have not been couched in such explanatory 
language. The impression is given that there was really 

» one to blame, but that the whole responsibility was on the 
ther. Perhaps this is the best way to leave the final 
As the Court says “whether the ship if entirely in- 


4l 


tact and undamaged, would have broken under the forces 
existing, or whether prior minor damage due to gas pres- 
sure was a determining factor in the final breakup, are mat- 
ters which this court is unable definitely to determine”. The 
exact cause therefore will never be determined officially and 
this greatest of all airship disasters will go down into history 
as another of the airship wrecks that had an unknown cause. 


The Sphere of the Three Engine Airplane 
HE TECHNICAL advances which have been made in 
the design of aero engines are bringing closer the 
possibilities of the three engine airplane for commercial as 
well as private use. The rendering of transport by air- 
planes immune, for all practical purposes, from forced land- 
ings resulting from engine failure is almost assured. As 
this is the cause of the great majority of interrupted cross- 
country flights, its importance in the development of air 
transportation, should not be overlooked. 

At the present stage of development, the weight per horse 
power of an engine does not actually vary in proportion with 
the power. That is to say, present day low powered engines 
weigh per horse power, more than the larger engines. The effect 
of this upon moderr design will be that a plane requiring a 
given power, if it is to incorporate the three engine principle, 
will have a smaller amount of pay load carrying capacity 
than a similar single engine plane of equal horse power, 
though this deficiency will probably not be very great. On 
the other hand, the almost complete freedom from forced 
landings will be very important to air transport and, in fact, 
to all forms of aerial service. 

The problem calls for very careful consideration and will 
probably require different solutions according to the nature 
of the aerial services to be performed. The lower cost, 
cheaper maintenance and, possibly, superior aerodynamic per- 
formance, even if only to a slight degree, of the single engine 
design, will naturally continue to make this type the most 


used. 
On the other hand, however, it would seem unlikely that 


any regular air passenger transportation service would ever 
be a success while there was even the smallest possibility of 
a forced landing. Passengers will continue to be reticent in 
adopting air travel while there is any chance of their journey 
being interrupted and not carried out to schedule. 

It seems safe to predict, therefore, that the three engine 
airplane will be an absolute necessity to the successful opera- 
tion of a passenger carrying air transport project. In such 
a case a passenger airliner will be equipped with three small 
engines together totaling the required maximum horse power 
necessary for taking off and climbing, or in making headway 
against the highest headwinds which might be met with. Under 
normal conditions the plane would be flown on two-thirds or 
three-quarters throttle for all engines, just as in a single en- 
gine plane. but in the event of failure of any one engine, the 
power of the other two at full throttle will be sufficient to 
maintain level flight until a destination is reached. 
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The Modocko 


a la Gilbert and Sullivan 
Adapted by CY CALDWELL 


A Musical Extravaganza in Two Acts 


Dramatis Personae 


THE MopocKo,Ancient Ruler of the Air 
AvEY-AYSHUN, his daughter, in love with Billi Mitch 
Biiii-Mitcu, a flying minstrel, in love with Avey-Ayshun 
Reip-Poo-Poo, Lord High Questioner, Juggler of the Word 
Ko-Ko, Lord High Executioner and Judge of the Court 
WILL-Ban, Secretary of the Gravy, in love with Avey-Ayshun 
Pisu-Tusu, Secretary of Snore, 
slightly in love with Avey-Ayshun 
Poou-Ban, an elderly gentleman in charge of Anti-aircraft 
battery. Chorus of pilots, mechanics, generals, admirals, 
reporters, and, away off in a corner, the American Public. 


Act. I. A flying field at Titipu. 
Act. II. A court-room at White-wash-ington. 


Act I 

ScENE: Flying Field at Titipu. Old DH in foreground. 

Enter: Chorus of pilots and mechanics, singing very dolefully: 
We are gentlemen of the air, 

Without a worry or care. 

We’re covered with grease and paint; 
Our attitude’s queer and quaint— 
You’re wrong if you think it ain’t. 
We believe we are worked by strings 
Like a commonplace marionette. 

We don’t understand these things— 
It’s De-part-men-tal Et-i-quette. 

Enter, Billi-Mitch, with toy airplane on string, singing. 
A wand-ring minstrel I, a thing of shreds and patches; 
Battleships, bombs and crashes, 

Are my dreamy lullaby. 

My testimony’s long, thro’ every passion ranging, 

And to my humor changing, I tune my airy song. 
Enter Pooh-Bah, accompanied by anti-aircraft battery. 
Poou-Bau: 

Our great Modocko, virtuous man, 

When he to rule the air began, 

Resolved to try a plan 

Whereby young men might best be steadied. 

So he decreed in words succinct, 

That all who flirted, leered, or winked, 

(Unless connubially linked,) 

Should forthwith be beheaded, be-headed, be-headed. 

Chorus, by anti-aircraft battery: 

And you are right, And we are right, 
And all is right, as right can be! 
Although we never hit it, 

And usu-ally miss it. 

Poon-BaH: 

This stern decree, you'll understand, 
Caused great dismay throughout the land: 
For young and old, and shy and bold, 
Were equally affected. 

The youth who winked a roving eye, 

Or breathed an anti-aircraft sigh, 

Was thereupon condemned to die. 

He usually objected, ob-jected, ob-jected. 

Chorus, by anti-aircraft battery: 

And you are right, and we are right, 
And everything is quite all right, 
No one has objected. 

Enter Avey-Ayshun. Billi-Mitch winks at her, is straightway 

arrested and hauled rapidly from sight. 

Poou-BaH: 

Young man, despair, likewise go to, 

Avey the fair you must not woo. 

It will not do, I’m sorry for you, 

I’m really quite dejected, de-jected, de-jected. 


Chorus by anti-aircraft battery: 
And you are right, and we are right, 
And everything is quite all right, 
No need to be dejected; 
It was to be expected, ex-pected, ex-pected. 

Chorus by entire company: 
On a tree by a river an old pilot sat, 
Singing, “polities, polities, polities!” 
And we said to him, pilot, oh, why do you sit, 
Singing, “polities, polities, polities?” 
“Is it weakness of intellect, pilot,” we cried, 
“Or some tough army rations you’ve taken inside?” 
With a shake of his poor greasy head, he replied, 
“Politics, politics, politics.” 
He slapped on his chest as he sat on the bough, 
Singing “Politics, polities, polities !” 
And a cold perspiration bespangled his brow, 
“Oh, polities, polities, polities!” 
He sobbed and he sighed and a gurgle he gave, 
Then threw himself into the billowy wave, 
And an echo arose from the suicide’s grave, 
“Oh, politics, politics, polities!” 

Act Il 


Scene: The court-room at White-wash-ington. 


Lord High Executioner and Judges, all generals and citizens. “a 
Will-Bah, Pish-Tush, Pooh-Bah, with reporters and citizens @ 
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are crowded in court-room, a dilapidated old barn. Army mule © 
and Navy goat are tethered at rear, with elephant and donkey, § 
representing two great powers in the land. Billi-Mitch is § 
Lrought in, securely bound, followed by the Lord High Ques- & 


tioner Reid-Poo-Poo with a trunk full of evidence. 
Ko-Ko: 
As some day it must happen that a victim must be found, 
I’ve got a little list; I’ve got a little list, 
Of society’s offenders who might well be underground, 
And who never would be missed, who never would be 
missed. 
There’s the pestilential nuisances who say the navy’s wet, 
That prohibition is a faree and ain’t succeeded yet. 
Investigating boards that ask us questions that embarass, 
Who pry around and find out things and gen-er-ally 
harass. 
They’d none of ’em be missed; I’ve put them on my list. 
Chorus by Judges: 
He’s got ’em on the list; 
They'll none of ’em be missed. 
Ko-Ko: 
There are miserable pilots who have claimed our planes 
are old, 
And that when we bought them new ones, we were gen- 
er-ally sold. 
We've got them on the list! 
And the guy with new opinions; Who speaks ’em out 
so bold, 
He never would be missed; 
He never would be missed. 
And the idiot who praises in enthusiastic tone, 
All aviation services but this one of our own,— 
Chorus by Judges: 
Oh, put them on the list. 
They’d none of ’em be missed. 
All erities in the papers, 
Who just now are rather rife, 
Please put them on the list! 
All funny writers, comic men, 
And clowns of private life, 
They’d none of ’em be missed. 
We know they’d not be missed. 
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-f enthusiasm. Airplane is heard to crash, backstage. 
ne had leaned against it, and i fell apart. 


BiLLi-MITCH : 
q With aspect stern and gloomy stride, 
a I’ve come to learn how you decide. 


Don’t hesitate to state my fate, 
Oh; do I stay, or get the gate? 


PROSECUTING ATTORNEY : 
[ heard one day a gentleman say, 
That criminals who are cut in two, 
Can hardly feel the fatal steel. 
And so are slain, 
Without much pain. 
If this is true, 
It’s jolly for you. 
Your courage screw, 

‘a To bid us adieu. 


Witt-Ban, Secretary of the Gravy: 


This Billi-Mitch must yield to me. 
Avey-Ayshun he must surrender. 

Now I adore that girl with passion tender. 
And could not quit her with a ready will, 
Or her allot, if I did not, 


a Adore myself with passion tend’rer still. 
Be 
a 
a Chorus by reporters: 
-ChS Tie 
rule Ah yes, he loves himself 
key, With passion tend’rer still. 
1 is a Wire the news to dale and hill, 
nes- © And send the Editor the bill. 
te Wi11-Ban: 
ind, a [ cannot swim, I eannot float, 
: I cannot even row a boat. 
1, @ 
be fae Chorus by judges: 
4 No wonder you are ruler of the whole Nay-vee! 
vet, iam So let us then your suit advance, 
j With laughing song and merry dance. 
ass, fm With joyous shout and ringing cheer, 
a Congratulate vour fine career. 
list. Me Pisu-Tusu, Secretary of Snore: 


nes 


en- 


With Avey-Ayshun I have played; 





-eporters are scribbling busily. Telegraphers are sending 
orts of judge’s speech all over the country. The donkey 
nd the elephant and the goat and the mule, raise an uproar 


t 


Who doubts that I can make the grade? 
You should see me on parade 
With anti-aireraft plans all laid. 


PROSECUTING ATTORNEY: 


This Billi-Mitch has winked at Avey, 
Beloved of Will-Bah of the Gravy, 
Has raised a feeling sad and sore, 
Inside of Secretary Snore. 


Ko-Ko (addressing Will-Bah and Pish-Tush) 


There is beauty in extreme old age, 

Do you fancy you are elderly enough? 
Information I’m requesting, 

On a subject interesting. 

Will Avey-Ayshun love you ’cause you’re tough? 


Witt-Bau and Pisu-Tusu, Duet: 


Throughout this wide dominion, 
It’s the gen-er-al opinion, 
That we’ll treat her very tender if we’re tough. 


KXo-Ko: 


There’s a fascination frantic, 
In two ruins so romantie. 

. > ¢ « 
Do you think you are sufficiently decayed? 


Witt-Bau and Pisu-Tusu: 


To the matter that you mention, 
We have given some attention. 
We are sure we are sufficiently decayed. 


Ko-Ko: 
Then decide which of you take her. 
I'll attend to this young faker. (turning to Billi-Mitch) 
You will sit in solemn silence in a dull, dark dock, 
In a pestilential prison with a life-long lock, 
Awaiting the sensation of a short, sharp shock, 
From a cheap and chippy chopper on a big black block. 


Chorus by entire company: 


From now Billi-Mitch will be dumb, dumb, dumb, 
Your anger please bury, for all will be merry. 

I think he had better succumb, cumb, cumb, 
And join our expressions of glee. 

His notions, though many, 

Are not worth a penny. 

The word for his guidance is mum, mum, mum, 
As I think you will gladly agree. 


Curtain. 











e “Cloudster” cabin passenger plane used on the Los Angeles-San Diego airline operated by the Ryan Flying Company 
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The Shenandoah Court Findings 


The Court of Inquiry ‘Resolves Its Report into a Series of Facts and Opinions Relating to the : 









Shenandoah in Particular and Airships in General. 4 


HE Court of Inquiry convened by the Secretary of the 
Navy to inquire into all the facts and circumstances 
connected with the loss of the U.S.S. Shenandoah in 

Noble County, Ohio, on the morning of Sept. 3, 1925, has 
completed its work and forwarded its findings to the Secretary 
of the Navy, who has submitted the report to the Chiefs of the 
Bureaus ot the Navy Department for technical comment. 
After its return from the Bureaus, the Secretary will make 
a study of the court proceedings before finally acting upon 


them. 

The Court assembled on Sept. 21, 1925, and holding sessions 
on 31 days, has examined some 65 witnesses, including all of 
the survivors of the Shenandoah, except one, who was ill in 
a hospital, and including experts of wide reputation. About 
2100 pages of testimony is included in the Court’s record, 
besides numerous technical reports, papers, diagrams, charts 
and photographs. The Court of Inquiry also had before it 
the results of the Board of Investigation convened at the 
scene of the accident, which Board interrogated numerous 
eye witnesses to the accident. 

The findings alone of the Court, amount to over 4,000 words 
and are classified as “Facts” and‘“Opinions”, covering phases 
of design, construction, and operation of the Shenandoah, as 
well as of the midwest flight and final destruction of the ship. 
A number of recommendations, suggestions, and ideas, de- 
signed to further the development of rigid airships, are in- 
cluded in the findings and more of such will be revealed 
through a study of the mass of technical data included in the 
complete record of the Court as soon as this data has been 
suitably collated. , 

The Court consisted of: Rear Admiral Hilary P. Jones, 

‘ . i 
U.S.N., president, Capt. L. B. McBride, (C.C.), U.S.N., 
Commander John Towers, U.S.N., and Maj. Henry Leonard, 
U.S.M.C. (retired), Judge Advocate. 

The full text of the Court findings is herewith reprinted: 

The court having thoroughly inquired into all the facts and_circum- 
stances connected with the loss of the U. S. S. Shenandoah, and having 
considered the evidence adduced, finds as follows: i : 

I. Matters entirely antecedent to the inception of last trip of Shenandoah 
but having a material bearing on this inquiry. 

Facts. 
1. The design of the Shenandoah was begun under the cognizance of the 
Bureau of Construction and Repair in 1919. When the Bureau of Aero- 
nautics was created and organized in 1921 all matters connected with the 
design and construction of the airship were transferred to that bureau. 
2. At the request of the Bureau of Aeronautics the National Advisory 
Committee on Aeronautics appointed a technical committee of five, com- 
posed of scientists and engineers of national reputation, to examine the 
design, methods and assumptions used, as well as the actual design of 
the Shenandoah. This committee after prolonged study completely ap- 
proved the design of the airship as prepared. : ; 
3. The airship was built at the United States Naval Air Station, Lake- 
hurst N. J., was completed in 1923, made _ its first flight on Sept. 4, 1923, 
and was commissioned as the U. 8. S. Shenandoah in October of the 
same year. ; . 
4. In the design of the Shenandoah approximately 4 per cent more of the 
total lift was assigned to the hull structure and fittings, than in the design 
of certain foreign rigid airships for which comparative figures were avail- 
able. As finally completed, the weight of the ship exceeded the designed 
weight by approximately 1 per cent. 4 
*. The only major casualty suffered by the Shenandoah prior to the start 
of the Midwest flight occurred in January, 1924, when it was torn from 
the mooring mast at Lakehurst by stress of weather. The ship was 
thoroughly inspected and repaired after this accident. ; 
6. Prior to the Midwest flight. the Shenandoah had cruised a total of 
approximately 740 hr. in the air, covering approximately 25,835 statute 
ground miles, of which 605% hr. and 20,761 mi., including a trans- 
continental flight, were made subsequent to Jan. 16, 1924. 
7. A majority of the officers and crew had served in the Shenandoah con- 
tinuously from the time of commissioning up to and including the Midwest 
flight of Sept. 2, 1925. Many of these had received previous training 
on rigid airships abroad. We ‘ 
8. In accordance with the provisions of the National Defense act of 
1920, and upon recommendation of the Joint Army and Navy Board, ap- 
proved by the Secretaries of War and Navy, the Navy was charged with 
the sole responsibility for the procurement and development of rigid air- 
ships for use over both land and water. _ ; 
9. The U. 8. S. Los Angeles was obtained through an international 
agreement that it should be used for commercial purposes only and was 
assigned to the Navy for operation. The Navy is charged with the de- 
velopment of rigid airships for commercial as well as for military pur- 
poses. a 
Opinions. 
1. The Shenandoah represented the best practices in design and con- 
struction at the period of its building. } 
2. The proportionately greater weight for structure and fittings of the 


~. 


Shenandoah resulted in increased strength. 


‘a 


5. The damage to the Shenandoah due to breaking away from the Lake | 
hurst :nooring mast was fully repaired and no loss of strength ensued a; 79 
a result thereof. ee 
4. ‘The officers and crew of the Shenandoah were skilled and competent 
operators of rigid airships. # 
5. The operation of right airships over land, as well as over the sea, iy 7 


& proper and powerful function of the Navy. . i: 

II, Matter leading up to the flight of the Shenandoah; beginning Sept. 2,7 

1925. at 
Facts. a 


10. The Navy Department had received 248 requests from public officers 
public and semi-public bodies and individuals for a flight of a rigid air 7 
ship over the Middle West. BS 
11. On June 7, 1925, in obedience to orders from the Navy Departnent, 7 
the Los Angeles started a flight to Minneapolis, but due to engine troubk 4 
returned to Lakehurst in acccrdance with the decision of the commanding | 
officer after completing cnly the first part of the flight. 4 
12. On June 9 the Chief of Naval Operations informed the commandin; 7 
officer of the United States Naval Air Station, Lakehurst, and the com 7% 
manding officer of the Shenandoah that that airship, which was the) 
deflated, would be ordered to make the trip previously scheduled for th ™ 
Los Angeles as soon as the former could be made ready, helium trans) 9 
ferred and the airship placed in active service. Sag 
15. In letter dated June 15 the commanding officer of the Shenandoah? 

recommended that such a flight be postponed until September on account 
of the probability of unfavorable weather conditions In the Midwest during 
July and August. Prior to the receipt of this letter the Chief of Naval 
Operations had issued orders, dated June 19, for a flight over the Midwest 
by the Shenandoah as soon as ready. Bs 
i4. Upon its receipt, the letter to the commanding officer of the Shenan % 
doah of June 15 was considered by both the Chief of Naval Operations’ 
and the Chief of the Bureau of Aeronautics. As a result the command 7 
ing officer of the Shenandcah was ordered to Washington for consultation © 
On June 30 the consultation was held, at which the Chief of Navily 





pe 






Operations, the Chief of the Bureau of Aeronautics, the commandin 
officer of the Shenandoah and the head of the Ships’ Movement Division’ 
of Operations were present. : 
15. As a result of this conference the orders of June 19 were revoked.” 
16. A mooring mast for rigid airships had been erected at Detroit, Mich, 
by Henry Ford, and was completed about July 9. The Navy Department 
had been requested to send a rigid airship to Detroit to test this mast, 9 
the first to be erected in this country by private enterprise. 4 
17. In letter dated July 20 the Chief of Naval Operations directed th” 
commanding officer of the Shenandoah to submit an itinerary for a Mid” 
west flight to pass over as many of certain specified cities as practicable 
on dates in the early part of September, when State and county fairs! 
were scheduled to be held, and to test the mooring mast at Detroit. 
18. In a reply dated Aug. 4, the commanding officer of the Shenandoah a 
recommended two separate flights, the first during the last week in August 
to Detroit to test the new mooring mast and the second beginning Sept. 7 © 
over the entire route covering the specified cities. ‘4 
19. The Chief of Naval Operations after consultation with the Chief of the 
Bureau of Aeronautics, directed one flight only in lieu of two, this flight 
tc begin Sept. 2. The orders dated Aug. 12 directed this flight. 
Opinions. 
6. The commanding officer of the Shanandoah was fully consulted ani ~ 
given every opportunity to state his views in regard to the midwest flight. | 
7. The commanding officer of the Shenandoah did not at any time er) = 
press opposition to or any reluctance in undertaking the flight beginning 7 
Sept. 2 on the ground of possible adverse weather conditions oa 
&. The object of the midwest flight was threefold, viz.: to test th | 
mooring mast at Detroit, to continue training of personnel and to comply | 
with many requests received from citizens of that section of the country) = 
that such a flight be made, bs 
9. While recognizing the propriety and necessity of the legally constituted 
authorities in the naval service being the sole judges of the sufficiency” 
of the reasons actuating all orders to naval craft, and further recognizing © 
that the practice of ordering movements of naval vessels for the purpos © 
of complying with public requests is in accord with long-established 7 
custom, it is considered that such movements should be limited to esser-} 
tially naval and military operations insofar as possible, especially in 
the case of new and experimental types. . , ; 
III. The condition of ship and crew at time of flight. an 
Facts. a 
20. The ship was fully manned and equipped and in material readines § 
for flight. : 
21. Frequent and careful inspection of the entire structure of the ship] 
had been made throughout its life. In addition material similar to thst @ 
in the structure of the ship had been kept under observation and beell™ 
subjected to tests under instructions of the Chief of the Bureau of Aer 
nautics. 
22, Extensive tests of material selected from widely separated parts of 
the structure after the wreck were made by the Bureau of Standards. | 1 
23. Both sets of tests have shown a limited deterioration of the material 2 
in the form of intercrystalline corrosion, which deterioration to the er \ 
tent found does not affect in any substantial degree the ultimate tensil 1 
or compressive strength or the modulus of elasticity of the material bu I 
does largely reduce its ductility. 
24. The design of the structure of the Shenandoah was based on uwl‘imaté 1 
failure of individual girders in compression. The design of these indé y 
vidual girders was such that under compression they would fail throug ; 
flexure by instability. This failure would occur before the stress in the 
separate members of the girder had reached the elastic limit of the m® 
terial and was therefore dependent upon the modulus of elasticity only y 
and not upon the ultimate strength of the material. ; ‘ 
25. In letter dated Sept. 16, 1924, the commanding officer of the Sher } 
andoah first proposed certain changes in the system of gas valves of th’ ® 
ship and subsequently renewed his recommendations in letters dated Det 
15, 1924, Jan. 9 and May 12, 1925, and in telephone conversation @ 
May 28, 1925. The commanding officer of the Naval Air Station, Lake 
hurst, concurred in this recommendation. Although the Bureau ° 
Aeronautics at first questioned the advisability of this change, it jinall 
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approved it in letter of May 28, as an experimental installation, and in 
letter of June 13 transmitted to the commanding officer of the Shenandoah 
a design memorandum showing the effect of this change in reduction 
of the maximum safe rate of rise above pressure height of an airship 
so equipped. This change, involving a reduction in number of automatic 
valves, was made the latter part of May and early part of June. As a 
result the Shenandoah was equipped with automatic valves in gas cells 
Nos. 4, 5, 8, 9, 12, 13, 16 and 17 and with maneuvering valves in gas 
cells Nos. 4, 6, 7, 10. 11, 14, 15 and 18. Subsequent to this change and 
rior to the midwest flight the Shenandoah had cruised about 186 hr., 
ering about 6,750 statue ground miles, not including midwest flight. 
°6. Certain other changes, not contemplated in the original design, in- 
luding removal »f No. 6 engine, installation of water recovery apparatus, 
removal of manometers due to the fact that no entirely satisfactory type 
has yet been developed and other minor alterations, were made subsequent 
, the completion of the Shenandoah. 
©7. The Sherandoah was equipped with only two parachutes, which were 
carried for the purpose of landing personnel in order to make ground 
preparations in case it became necessary on any flight to make an 
emergency landing at a point where preparations had not previously been 
made. 
28. The manual of the Bureau of Aeronautics required: ‘‘Parachutes— 
(a) Parachutes will be worn by all personnel in all types of aircraft when 
available. Specific exemptions may be made by commanding officers when 
their use increases the hazards of the personnel.” The established practice 
the Naval Air Station, Lakehurst, on both the Shenandoah and the 
los Angeles was to carry only two parachutes. 
29. The officers and crew of the Shenandoah were well crganized, well 
trained and highly skilled in performance of their duties. 


Opinions. 

Deterioration of structural material was not a direct or 
cause of the loss of the ship. 
11. The deterioration shown to exist was not due to local causes but was 
venerally distributed throughout the structure. It was not due to any 
lack of care or inspection in its manufacture and fabrication nor to neg- 
lect of proper measures for care and preservation in the ship after com- 
pletion. 
12. The court concurs in the opinions of expert witnesses that the rate of 
deterioration would not affect the safety of the structure of an airship 
for a much longer period than that covered by the life of the Shenandoah. 
13. Material of this character will, until more thoroughly known and 
understood, require careful handling and observation during fabrication 
and while in service, but no evidence adduced before this court indicates 
that its use in the structure of rigid airships is unsafe or inadvisable. 
14. The court concurs in the opinions of all qualified experts in the 
operation of rigid airships, who appeared before it, that the wearing of the 
present type of parachutes would add to the general risks and hazards 
of handling such ships due to their interference, especially in emergencies, 
with the quick and efficient performance of duty by the personnel. The 
court is, therefore, of the opinion that the judgment of the commanding 
officer in regard to carrying parachutes was sound. The present practice 
is adequately covered by the paragraph in the Manual of the Bureau of 
Aeronautics quoted in F-28. 
15. None of the changes referred to in F-26 were contributory to the loss 
of the ship. The. successful development of a thoroughly dependable type 
of manometer or gas pressure gauge giving accurate readings in the control 
car for each gas cell would ‘be a contribution to safe operation of rigid 
airships. 
16. - effort should be made to develop and perfect such type of 
parachute as could be worn in an emergency without undue handicap 
in the performance of duty. 
IV. The flight from start to about 5:22 A. M. (Eastern Standard Time), 


Sept. 8, 1925. 
Facts. 


20. The flight was made in obedience to lawful orders, issued by com- 
petent authority «nd containing a prudential clause as follows: “Should 
the dictates of safety and the weather conditions existing make it advisable, 
the commanding officer of the Shenandoah is authorizel1 to make such 
modifications in the above itinerary as he deems necessary, remembering, 
however, that this route will be published in the press and that many 
will be disappointed should the Shenandoah fail to follow the approved 
schedule.” 

21. Before leaving the Naval Air Station, Lakehurst, the commanding 
officer of the Shenandoah obtained and considered rm consultation with 
the aerological officer of the ship the latest weather maps and reports. 
32. The Shenandoah left the mooring mast at the Naval Air Station, 
Lakehurst, at 2:52 p. m. Sept. 2, and proceeded on the midwest flight. 
33. The 8 p. m. weather reports were received, mapped and studied by 
the aerological officer about 11:30 p. m. Sept. 2. The scheduled weather 
report from Lakehurst for the region being traversed was received about 
midnight. These reports were discussed by the aerological officer with 
the executive officer who was on duty in the control car. 

34. Between 3 and 3:30 a. m. the commanding officer, executive officer 
and aerological officer, all of whom were in the control car, observed 
and discussed the first apparently unfavorable weather conditions. For 
he next two hours the weather conditions were under constant obser- 


indirect 


vation and discussion by the commanding officer and the aerological officer, 
who were in complete agreement in their conclusions except at one point 
when the aerological officer advised a change of course to the south. 
The commanding officer, after consideration and discussion, which de- 


veloped that the aerological officer based his opinion not on any close or 
iamediate danger but on the unusual movements of storm areas twenty- 
to fifty miles to the northward, decided to adhere to the course 
f 260 degrees true. 
Opinions. 
17. The commanding officer was entirely justified in starting the flight 
at the time chosen, as the weather maps and reports indicated nothing 
ch would have rendered it unsafe or inadvisable. 
1 The weather reports which were received and mapped between 11 
Pp. m. and midnight, Sept. 2, indicated nothing which rendered it unsafe or 
inadvisable to proceed. 
19. A more extensive meteorological service, which would require more 
w ather stations and more frequent broadcasting of reports, probabaly 
en greatly have contributed to the safe navigation of the Shenandoah 
this trip. 
<°. Although subsequent events showed that a change of course to south 
waen suggested by the aerological officer would have been advisable, the 
commanding officer’s decision to maintain his course was a matter for 
his decision only, was made on his best judgment after discussion and 
sideration, and was based on the facts and conditions as then known 
or observed. Any error of judgment involved in this decision was entirely 
. without negligence or blame. 


V. The flight from 5:22 A. M. to 5:47 A. M. (Eastern Standard Time). 
Facts. 


35. During this period constant watch was kept on aerological conditions 
by the commanding officer and the aerologica! officer, but none of the usual 
cloud formations indicating abnormal air currents in the immediate 
vicinity of the ship was observed. 

36. Prior to arrival at pressure height, all valve covers had been removed. 
37. At the beginning of this period the Shenandoah was proceeding on a 
course 300 degrees true at a height of 1,800 ft., but was making little or 
no ground speed due to strong adverse winds. The airship at this time 
had a presure height of 3,800 ft. At 5:22 a. m. the airship began to 
rise under the influence of verticle air currents; rose to a height of 3,150 
ft. in eight minutes; was brought under control and steadied at that 
level for six minutes; then rose again and more rapidly to 6,100 ft. in ten 
minutes; dropped rapidly to 3,000 ft. in three minutes, and finally rose 
again, sharply up by the nose, to probably 3,700 ft., at which point 
the ship broke. ‘This last rise was accompanied by a movement of rota- 
tion of ‘the whole ship in a horizontal plane and by violent rolling and 
pitching. During all these movements the ship was out of control. All 
the above figures are approximate only. 

28. The average rate of rise during the first part was 170 ft. /min.; 
during the second part 300 ft./min., with a probable maximum of 700 ft. 
in the last forty-two seconds. he average rate of fall was 1,000 ft. /min. 
The rate of the final rise is not ascertainable, but is immaterial, as the 
ship broke before reaching pressure height. 

39. The existence of high velocity vertical air currents without accom- 
panying cloud formations or other visible indications is unusual, but is 
a phenomenon known to meteorologists. 

40. During this period of uncontrolled movements various recognized 
methods for bringing the ship under control, such as opening the maneu- 
vering valves for five minutes, nosing down by means of controls, speeding 
up engines and letting go ballast, were utilized, but without result so far 
as obtaining full control of the movements of the ship was concerned. 

41. The following sequence of events in the final destruction of the ship 
is indicated by the evidence. At or about the time the shtp was at its 
highest altitude unusual sounds within the body of the ship were heard. 
These sounds are variously described by different witnesses, but seem 
clearly to indicate the existence at that time of unusual stresses in some 
part or parts of the structure. The sharp rise by the nose, the rotation 
in horizontal plane and the rolling and pitching of the ship during final 
uncontrolled rise indicate the existence of large unbalanced external 
aerodynamic forces acting on the ship at that time. The next abnormal 
event was a cracking of the struts on the control car. The first break 
in the main structure of the ship occurred between frames 120 and 130, 
resulting in separating the ship into two parts, the control car remaining 
attached to the forward section. In something less than a minute there- 
after the control car broke loose from the forward section and dropped to 
the earth. About the same time a second break occurred in the after- 
section of the ship between frames 100 and 110. The midship action thus 
broken off, with power cars Nos. 4 and 5 attached thereto, dropped almost 
directly. The after-section drcpped mora slowly and was carried by the 
wind a distance of about one-third of a mile befo'e reaching the earth. 
The forward section was operated as a free balloon by the personnel left 
therein and was landed safely about twelve miles from the scene of the 
disester. 


Opinions. 
21. During this period the measures taken by the commanding officer to 
bring the Shenandotih under contrel were in accordance with the best- 


established practice. 


22. During this period of extreme danger the conduct of all officers and 
men was deserving of the highest praise. The sommanding officer 
showed skill, courage, and fine qualities of leadership. All other officers 
and men showed an intimate knowledge of their duties, fine discipline 
and morale and great courage. The handling of the forward section of 
the ship as a free balloon by Lieutenant Commander Rosendahl and 
Lieutenant Mayer was particularly deserving of commendation. 


23. Although testimony of both operating and scientific experts is to the 
effect that, subject to certain qualifications, gas pressures sufficient to 
produce permanent strains or actual damage in the structure probably 
did not exist at the highest point of rise of the ship, the facts (a) that 
sounds of a nature indicating unusual stresses in the structure were 
heard at this time, (b) that the calculations on which expert testimony 
is based are arrived at through assumptions which are of necessity 
open to error, and (c) that some of these assumptions for their validity 
depend upon precision in the action of personnel and material, all taken 
together justify the opinion that gas pressure due to altitude and rate of 
rise may well have reached values sufficiently high to produce some 
damage to structure. 


24. The exact nature or extent of this damage is not ascertainable, but 
was probably not sufficient to have endangered the ship under normal 
operating conditions. 


25. Valve covers having been removed prior to arrival at pressure height, 
they could not have had any influence on the loss of the ship. Never- 
theless, the practice of leaving any valve covers in place at any time 
after an airship takes the air is considered unsafe and inadvisable. 

26. The final destruction of the ship was due primarily to large, unbal- 
anced, external, aerodynamic forces arising from high velocity sir cur- 
rents. Whether the ship, if entirely intact and undamaged, would have 
broken under the forces existing, or whetker prior minor damage due to 
gas pressure was a determining factor in the final break-up, are matters 
which this court is unable definitely to determine. 

27. The change resulting in a reduction of the number of gas valves was 
inadvisable. The initiation and urging of this change by the command- 
ing officer of the Shenandoah, the reccmmendation for its approval by 
the commanding officer of the Naval Air Station, Lakehurst, and its final 
approval as an experimental instalation by direction of the Chief of 
Bureau of Aeronautics appear, in the light of subsequent events, to 
have been errors of judgment, but were arrived at after full and careful 
consideration by the most expert officers of the Navy in the operation 
and design of rigid airships, and do not in any way involve negligence or 
culpability. 

28. Although the disaster to the Shenandoah indicates that a rigid air- 
ship can probably be destroyed through external aerodynamic forces only, 
and that such forces can arise from air cur-ents unsecompanied by visible 
signs recognizable by aerologists in the present state of knowledge, it is 
the opinion of the court that such conditions and combinations of circum- 
stance are unusual, and such a@ conciusion does not, therefore, throw 
doubt upon the safety and utility of rigid airships to a materially greater 
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degree than does the fact that other types of craft for navigation in the 
air or on the water aro likewise subject to destruction through unusual 
dangers which cannot invariably be foreseen and provided against. 


VI. Loss of life. 

Facts. 
42. The following officers and men lost their lives through the destruction 
of the Shenandoah: 


Lieut. Comdr. Zachary Lansdowne, 

Lieut. Comdr. Lewis Hancock Jr., 

Lieut. John B. Lawrence, 

Lieut. Arthur B. Houghton, 

Lieut. Edgar W. Sheppard, 

Everett P. Allen, 

Charles H. Broom, 

James W. Cullinan, 

Kalph T. Joffray, 

Celestino P. Mazzuco, 

James Moore Jr., 

Bartholomew O'Sullivan, 

George C. Schnitzer, 

William H. Spratley. 

43. Chief Gunner Raymond Cole received slight injuries and 
Chief Rigger John F. McCarthy was seriously injured. 

44. Of those lost, eight were in the control car, four in power cars 4 and 
5 and two in the body of the ship at the time of the disaster 


Aviation 


45. The control car broke away from the forward section of the ship 
after the inain break in structure and this minor break was probably a 
direct consequence of the major break. The method of attachment of the 
control car to the main structure was the same in its general character- 
istics as that employed on practically all previous rigid airships, i. e., 
suspension cables for completely supporting its weight, combined with 


struts only sufficiently strong for steadying the car in flight and designed 
to collapse before injurious stresses could be transmitted to the main 
structure in case of contact with the ground when making landings. This 
general method of support is similar to that employed for the suspension 


of power cars. Two rigid airships, designed and constructed since the 
Shenandoah, embody a new and improved type of control car which is 
directly attached by structural members to the main frame work of the 
ship. 
ae 
Opinions. 

29. The deaths of all personnel resulting from this accident were due 
to injuries received in the line of duty and were not the result of their 


own misconduct. 


30. The injuries of all personnel were received in the line of duty and 


——_ _. 


parachutes been carried and been actually worn by officers and crew 
at the time of the break-up of the ship, this does not affect or modify 
the opinion expressed in ©14 above, that the use of the present type of 
parachute in rigid airships is not advisable. The lesser danger must be 
accepted to avoid the greater risk. 

VII. Loss of and damage to property. 


Facts. 


46. The loss of the Shenandoah was complete. Steps for the recovery of 
salvage value from the wreck have already been taken. 

47. Minor damage was done to private property belonging to three resi- 
dents in the vicinity of the disaster. 

48. A hoard was appointed by the Secretary of the Navy immediately 
after the loss of the ship, which was charged with the duty, among others, 
of making report in regard to damage to private property. 


Opinions. 
33. The report of the senior member of that board adequately covers the 


matter of damage to private property, and the recommendations contained 
therein are sufficient to permit final decision and further action on the 
claims arising from this source 
VIII General. 

Opinion. 


34 It may be accepted in the case of the loss of any craft at a certain 
place at a certain time that any change of action on the part of any 
individual directly cr indirectly connected with the movement of such 
craft might have avoided such loss. In this sense, and in this sense only, 
can allegations of direct or indirect individual responsibility for the loss 
of the Shenandoah and the loss of life consequent thereon be supported. 
Such actions of individuals must be judged on the basis of the facts and 
established practices known and recognizd at that time rather than 
on conelusions or deductions drawn after the event. Such actions of in- 
dividuals as in light of subsequent events have been termed “‘errors of 
judgment,’ were, in the opinion of this court, clearly without negligence 
or culpability The disaster is part of the price which must inevitably 
be paid in the development of any rew end hazardous art. 

35. The court is of the opinion that the recommendations of Professor 
Hovgaard, technical adviser to the Judge Advovate, in his_ technical 
snalysis of the evidence, end of Lieutenant Commander Rosendahl, senior 
surviving officer of the Shenandoah, in his summing up of the case on 


behalf of the survivers, both of which recommendations deal with future 
development of rigid airships, 9re worthy of the most careful consider- 
atior 

36. The court is of the opinion that competent technical and operating 


should be detailed to study the great mass of evidence and exhibits 
part of the proceedings of this court in order to collate it in 
such form as to be most readily available and useful for future reference 


officers 
forming a 








were not the result of their own misconduct. arth level yl . ' save : é : 
, , in any further development in 1e arts of construction and operation 0 

31. Although the design of the control car and its method of suspen rigid sicahien a perat 

sion were in accordance with sound and well-established practice at the “ - , 

time of the building of the Shenandoah, the newer design as embodied Recommendation. 

ia the Los Angeles is considered better and safer for future constructior 

$2. Although it is possible that some lives might have been saved had That no further proceedings be had in the matter 
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The proposed building, now under construction, of the Daniel Guggenheim School of Aeronautics at New York University. 


The School of 


Aeronautics is under the direction of Prof. Alexander Klemin 
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McCook Field Review 


Many Interesting Designs and New Equipment Developed at McCook Field 


During the Past Year 
By MAJOR JOHN F. CURRY, ASS. 


Chief, Engineering Division. 


That aeronautical engineering development has been ad- 
vanced in @ very marked degree through the activities of 
ihe Air Service Engineering Division, is very decidedly 
brought out in the review of the past year, by Major Curry. 
lhe review, which is printed below, represents a very complete 
liscussion of these activities and forcefully characterizes the 


mportant work being carried on at McCook Field.—Epiror. 

In reviewing the engineering activities of the Army Air Service con- 
ducted at McCook Field, Dayton, Ohio, during the past year, it is 
evident that a momentous advance has heen made in all lines of aircraft 
ievelopment. Whether this advance be in the experimental development 
f new equipment or in the perfection of that already extant, two things 
are certain: first, that such progress has been possible through the 
excellent cooperation given by the American aircraft industry and, second, 
that the results of the year’s efforts have as great a value to commercial 
aviation as to military aviation. 

Experimentation and research, which constitute an important part 
of the Engineering Division’s activities, have been productive of many 
new and light metals and materials as well as more economical methods 


of construction, without which greater improvements in design of aircraft. 


In this work th 


and aircraft accessories would have been impossible. 
Government has accumulated a vast amount of information. 
Airplanes 

The predominant trend in military aircraft development has _ been 
toward a marked reduction in the number of types required for military 
use. Formerly fifteen standard types of aircraft were considered necessary 
properly to fulfill all military functions, but today only five general types 
are required to accomplish the same purposes. This reduction has been 
gradually brought about by designing aircraft in certain instances to 
perform two or more functions through interchangeable equipment, thereby 
making for simplicity and economy in production and maintenance. 

The five general types to which military requirements have been reduced, 
are as follows: pursuit, bombardment, observation, training, and cargo- 
carrying or transport. Nearly all special types represent modifications 
of these types. 

For pursuit aviation, an improved type airplane, known as the P1, 
has been developed by the Curtiss Aeroplane & Motor Company, Inc., 
of Garden City, L. I., to supersede their earlier PW8 model, previously 
adopted by the Army Air Service. Although built around the same engine 
—the Curtiss D12—the new Pl has much greater maneuverablity than 
its predecessors, incorporating single-bay tapered wings and underslung 
radiators in place of double-bay straight wings and wing surface radiators 
used in the preceding type. 

Another pursuit type sirplane of equal performance is the Boeing PW9 
which was placed in production during the year. This airplane is of the 
tapered wing biplane type, designed and built around the Curtiss D12 
engine, by the Boeing Aircraft Company of Seattle, Wash. 

Bombing Planes 

In the bombardment class unusual interest is centered around the new 
XLB1, an experimental type light bombing plane developed by the Huff, 
Daland Company, of Brist>l, Penna. This airplane, which weighs over 
10,000 pounds with full load, is the largest single-engined airplane of its 
type ever built in this country. It is powered by one of the new 800 hp. 
ceared type Packard engines, swinging a 16 ft. propeller, and carries 
a crew of three: a pilot, a bomber, and a gunner—in addition to five 
machine guns and a normal bomb load equal to that carried by con- 


ventional two-engined bombers. By installing larger landing wheels, 
size 54 x 12 in., the same as used on the Barling Bomber, a 4000 Ib. 
bomb :nay be carried. Due to its relatively high speed (about 125 m.p.h.) 
and its greater load-carrying ability, the XUB1 is destined to supersede 
the conventional multiple engine type bomber in present use. The XLB1 
was in an event in the Air Races held at Mitchel Field last October. 

Early in the present year, an airplane competition was held by the 
Army Air Service at McCook Field for the purpose of selecting a new 
experimental type of two-seater observation airplane. Of the three entries 
that participated—designated as Curtiss XO1, Douglas XO2, and Wright 
X03, after their respective manufacturers—the first was selected. This 
zirplane, the XO1, mounting the new 500 hp. Packard engine, showed 
remarkably high performance and maneuverability, comparable to a 
pursuit type. Many advanced ideas were incorporated in its construction, 
such as the riveted duralumin tube fuselage, weighing only 106 Ib. and 
the detachable welded tube engine section to accommodate either Liberty 
or Packard engine. The use of duralumin resulted in a great saving in 
weight to the extent that the complete airplane weighed about 300 Ib. 
less than its nearest competitor. Inasmuch as this type of construction 
was quite new in military aircraft of this class and required service tests, 
enly a few of these airplanes were ordered. 

In a previous competition held at McCook Field in 1924, the Douglas 
XO2 with Liberty engine, was chosen to succeed the obsolescent DH4 
as the new service standard observation airplane. The Douglas Company 
of Santa Monica, Calif., is working on an order for seventy-five airplanes 
of this design. 

Metal Construction 

In all-metal construction, six observation type airplanes, similar to 
the Douglas O2, are under development by the Thomas-Morse Aircraft 
Corporation of Ithaca, N. Y., a firm which has specialized in this type 
of construction. This same firm is also manufacturing some experimental 
metal wings for use on pursuit and obsarvation type airplanes. 

For training purposes, two type of airplanes have been selected and 
produced: the PT1 for primary training, built by the Consolidated Aircraft 
Company of Buffalo, N. Y., and the AT1 for advanced training, built by 
the Huff, Daland & Company, of Bristol, Penna. Both types are tandem 
seaters mounting cither a 150 or 180 hp. Wright engine, having been 
selected by the Army Air Service Training Board, in service tests of 
various training type airplanes at Brooks Field, Tex. 

To facilitate transportation of personnel or freight, nine transport air- 
planes have been constructed by the Do:glas Company. The Cl, as this 
airplane is designated, is designed around a Liberty engine to carry 
two pilots (one for relief) in a forward cockpit, and six passengers in an 
enclosed cabin in the fuselage. In time of war, troops or aircraft engines 


may be transported. 
An Ambulance Airplane 


The first airplane in this country, built solely for ambulance purposes, 
made its appearance this year. This aerial ambulance, Model XAl, was 
designed by the Engineering Division, in cooperation with the Army 
Medical Corps, expressly for the transportation of sick or wounded. It 
accommodates a pilot, a flight surgeon, and two patients, the latter being 
carried in litters in the fuselage cabin with the surgeon alongside. Medical 
supplies are ‘also provided for administering first aid during flight. 
The airplane was built by the Cox-Klemin Aircraft Corporation, Baldwin, 
L. I., and is designed for service in crash rescue work and for public 
emergency, should the occasion demand. 

The Loening Amphibian, which made its debut last year, has been 
placed on service test with the completion of several production models. 
Its adaptability to three elements—air, land, and water—rendered it 
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One-quarter front view of the Boeing Pursuit PW9 with Curtiss D12 engine 
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particularly advantageous for use by the Navy Department in the recent 
McMillan polar expedition and more recently by the International Joint 
Commission in photographing the United States—Canadian boundary at the 
Rainy Lake Watershed, near Duluth, Minn. The inverted Liberty engine 
and retractable chassis constitute two of the main features in the design 
of this airplane. 

Among the new accessories pending adoption on service airplanes, 
is the Oleo pneumatic shock absorber. This type of shock absorber 
differs from the conventional wrapped rubber cord type in that the landing 
shocks are absorbed by the cushioning effect of oil and air contained in 
telescoping cylinders. Its advantage over the rubber cord type is that 
it requires practically no maintenance or replacements. 

Another new fcature on, airplanes is the airplane brake for decreasing 
the distance of roll on the ground after landing. Surprising results have 
already been obtained with this device, which consists of two lined metal 
discs, attached to each landing wheel, operated independently by pedals 
in the pilot’s cockpit. In a test, an airplane which ordinarily rolls 980 
ft. after landing, was stopped by brakes in 340 ft. It was also found 
that right and left turns could be negotiated as desired by braking the 
proper wheel. 

Engine Development 

That engine development during the past year has made a remarkable 
advancement toward its ultimate goal of one pound per horsepower is 
seen in the introduction of two new light weight pursuit type water-cooled 
engines of 500 hp., the Packard 1A1500 and the Curtiss V1400, by their 


respective manufacturers. These powerful engines each weigh about 1.4 
Ib. /hp. 
The new Curtiss V14900 engine is a logival successor to the famous 


1D12 model which has so many of the world’s speed records to its credit 
The new engine has lived up to tradition, however, by winning both 
the Pulitzer and Schneider Cup speed races this year. 

The new Packard 1A1500 engine is finding application in both pursuit 
and observation aviation in the following capacities: as direct drive, 
geared type, and in inverted operation. The Packard Motor Car Company, 
of Detroit, Mich., has also developed an 800 hp. geared type engine along 
the same lines as the smaller model for use in large single-engined air- 
planes, the same low weight to power ratio being maintained. 


Geared Engines 
The geared type engine, which permits the use of large slow moving 


propellers, has found ready application in tha late type single-engined 
bombers and other large airplanes. The necessity for this is due to 


the increase in operating speed of aircraft engines to a point where engine 
speed produces a detrimental effect on propeller efficiency. By using the 
geared engine, propeller speed can be held at its maximum efficiency 
This is of vast importance to commercial aviation, since increased pro- 
peller efficiency on large transport aircraft is utilized in passenger trans- 
portation to increase the rate of climb, and in freight transportation to 
aid take-off with heavier loads. 

Perhaps the most valuable development in power plants for commercial 
aviation is that of the air-cooled Liberty engine. The success of this 
development of the Engineering Division has demonstrated the feasibility 
of air-cooling conventional Vee type aircraft engines. As a result, it is 
now possible to obtain air-cooled power plants of conventional shape, 
with consequent saving in the installed weight of this engine of about 
six tenths (0.6) of a pound per horsepower. For the Liberty engine, 
this amounts to 240 lb., which represents an additional pay load over 
a water-cooled power plant of the same horsepower. The air-cooled 
Liberty is also adapted to operate in the inverted position, thereby re- 
taining all advantages in visibility and maintenance possible with the 
inverted water-cooled type 

A large air-cooled ‘‘X’’ type engine for military use, is now being 
developed by the Division. This engine is design2d to develop 1200 hp. 
by means of 24 cylinders, arranged in four banks of six each, forming a 
letter “X.’’ Although conventional, its installed weight will not exceed 
two pounds per horsepower. The “X’. engine, as well as the air-cooled 
Liberty, is being manufactured by the Allison Engineering Company, 
Indianapolis, Ind. 


Airships and Balloons 
Lighter-than-air activities of the Engineering Division have centered 
about the erection of the RS1 airship at Scott Field, Ill., and the develop- 
ment of airship handling, mooring, and gas producing equipment. 


in this country, was 


built 
completed and delivered to the Army Air Service by the Goodyear Tire 


This airship, the largest semi-rigid ever 
& Rubber Company, after two years’ work. It is designed for the use 
of helium which at a capacity volume of 720,000 cu. ft., gives a total 
lift of 41,250 Ib., of which 11,220 lb. constitute useful load. It will 
be propelled by four Liberty engines in two units, each of which drives 
8 16 ft. propeller through reduction gearings. The high speed and 
ceiling are estimated at 70 m.p.h. and 10,000 ft. respectively, and the 
airship is now ready for the initial flight. : 

Improved accessories for airship and balloon operation include a 
modified grab-winch and highly mobile balloon winch for maneuvering 
airships and balloons, a light weight truck compressor for compressing 
hydrogen or helium for transportation in gas cylinders, a gas cylinder 
cleaning and painting machine for renovating cylinders used in storing 
hydrogen gas, and some new leakproof inflation apparatus. 

Armament 

In wartime, the value of any type of airplane depends very largely 
upon its suitability as a carrier of offensive and defensive weapons. For 
instance, a pursuit type virtually becomes a flying gun mount, whose 
function is to attack enemy airplanes at high altitudes, by maneuvering 
itself so as to point its guns, which are fixed to fire forward in the line 
of flight, directly at the enemy. At low altitudes, a pursuit type delivers 
its attack against enemy ground formations or other objectives by diving 
upon them. This type of airplane mounts either .30 or .50 caliber 
machine guns firing forward, between the blades of the propeller. In 
order that the bullets will not hit or damage the revolving blades, several 
types of so-called synchronizers, operated mechanically or electrically, have 
been leveloped to stop, automatically, the firing of the gun while the 
blades are passing in front of the muzzles. For ground attack, a pursuit 
plane carries a 37 mm. aircraft cannon and several small bombs. 

Both offensive and defensive armament are carried on two-seater air- 
planes which are usually adapted for high altitude observation aerial 
photography or artillery spotting. In this casé, flexible guns are placed 
ol. a rotating turret mounted on the rear cockpit, where they can he 
manipulated by a gunner as defensive weapons to protect the rear, above 
and below or as offensive weapons to supplement the forward fixed guns 
operated by the pilot. To facilitate handling of the rear guns with greater 
ease and rapidity, a new turret has been developed which allows the 
guns to be shifted quickly into position for firing and reduces wind inter- 
ference to a minimum ky the addition of wind compensators. 

An innovation in ground straffing airplanes is the mounting of six 
to ten guns inside the lower wing outboard from the propeller circle. 
Guns shooting forward from this position require no synchronization with 
the propeller and may be controlled by either pilot or gunner. An air- 
plane thus equipped becomes a formidable weapon for attacking ground 
objectives, particularly in surprise attacks, due to its enormous volume 
of fire Experiments now underway will enable the operator to shift 
these guns slightly downward, making it possible to deliver a raking fire 
upon the ground while the airplane is flying level. 

Development of Bomb Sights 

Bombing from the air has become a highly effective weapun of 
destruction through the development of the bomb sight, from the crude 
guesswork of wartime use, to the present day instruments of extraordinary 
precision. The great improvement in the accuracy of the modern bomb 
sight has not only enabled bombing from aircraft to be carried out under 
weather conditions considered impossible during the late war, but also has 
produced effective results at ten to twenty thousand feet, which are well 
above the present actual danger zone of anti-aircraft fire. At 15,000 ft. 
altitude—or about three miles—the bombing airplan: is practically immune 


from anti-aircraft fire. At 20,000 ft., even a large bombing plane be- 
comes a very indistinct speck in the sky and is practically invisible 
Bomb sights have already been perfected by the Engineering Division 


to give effective results from altitudes as high as 30,000 ft. in the event 
of hombing planes capable of attaining such altitudes being developed. 


Incidently, these new instruments automatically compute the proper 
sighting angles in an astonishingly short time of observation. It is, 


therefore, necessary for the bomber to hold a straight course for only 
a very brief period, in order to get the range. This imposes a serious 
handicap on the anti-aircraft gunner on the ground in getting an accurate 
sighting on the airplane. Besides computing the sighting angles, the 
new instruments also automatically trip the bombs when the proper range 


distance is reached. This action is coordinated with the releasing 
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One-quarter front view of the Douglas Observation O2B, production model 
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mechanisms on the racks, which are so designed that the sighting instru- 
ment will automatically trip one or more bombs, in any desired series 
or combination, or release the entire number at one time, as in “Salvo.” 


Equipment 

Recent advance in the design of night flying equipment has been 

directed toward the development and standardization of the high power 
incandescent electric lamp, both as a substitute for the carbon arc in aerial 
beacons and airdrome floodlights, and as a means of increasing the 
illuminating efficiency of present airplane landing lights. In this work, 
the Army Air Service has received excellent cooperation from the Edison 
and Westinghouse electric companies. 
_ One of the most important steps in this development is the standard- 
ization of the 24 inch incandescent revolving beacon for use by the Night 
Air Mail and night airways services. This beacon has been equipped 
with a lamp changing mechanism whereby a burnt out lamp is auto- 
matically replaced by a spare one, without interrupting the operation of 
the beacon. At the same time the change in lamps is called to the at- 
tention of the watchman by colored light and sound signals so that he 
can immediately replace the burnt out bulb. 

To guide the aviator on his course in foggy and cloudy weather, a 
radio beacon has been developed. The beacon is virtually a ground radio 
transmitting station, capable of sending characteristic radio signals for a 
distance of 250 mi. in any desired direction, the signals being received 
by the aviator through an ordinary airplane receiving set. In very recent 
experiments the signals emanating from the beacon have been made 
visible to the pilot by receiving the signals through a set of colored 
lights on the airplane instrument board. So long as the airplane main- 
tains its proper course, a yellow light flashes on the board. Any deviations 
to left or right are made visible to the pilot by the flashing of red or 
green lights. The radio beacon system as developed by the Engineering 
Division has been established at Monmouth, IIl., for the use of the Air 
Mail Service. 

Three new instruments—the induction compass, the drift sight, and 
the flight indicator—are being perfected for course flying through fog 
and above clouds. A sensitive altimeter has also been developed to aid 
in aerial photography. This instrument is very sensitive to the slightest 
changes in altitude, and for this reason all exposures can be made at the 
same altitude, thus enabling the photographs to be taken at the same scale. 

New single and multiple lens cameras, now under development, will, 
if successful, surpass anything so far attempted. The new single lens 
camera is designed for high altitude, long range photography.. Due to its 
large size, this camera will be mounted horizontally in the airplane, and 
the exposures made by means cof a prism which can be rotated to take 
either vertical or oblique photographs. With this camera, pictures can 
be P appe in —_, all directions. 

A camera wit _ five lens, operating upon the same principles as the 
famous Air Service T1 (three lens) camera, used eo calemainaly in 
geological surveys, has also been designed for aerial mapping purposes. 
‘his Instrument has one vertical and four oblique lens, two of the latter 
iving @ wide angle, making it capable of photographing, at one exposure, 
eicht times as much terrain in the direction of flight, as the T1 camera. 
its great advantages lie in giving increased accuracy in aerial mapping by 
having widely separated control points photographed successively, at 
different angles, from two sides—a feature that is believed to be the 
timate solution of the problem of obtaining accurate contours. 


Projects of Special Interest 
> new process, known as_ “Quick Work Photography,” has been 
ad oped by the Engineering Division in cooperation with the Eastman 
dak Company, by which it is possible to take, develop, print, and 
iver, from an airplane in flight, completely finished photographs within 
n Tinutes after exposure. This feat has been demonstrated at Dayton, 
= a0, and Rochester. More recently, at Fort Leavenworth, Kansas, 
ia photographs were taken, developed, and dropped from an airplane 
. ground station, where they were simultaneously transmitted over 
phone wires to New York, San Francisco, and Chicago, within twenty 
inutes from the time of exposure. ; 
Remarkable results have been recently obtained in taking night serial 
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One quarter front view of the Curtiss Observation XO1 with Packard 500 hp. engine 


photographs by flashlight. In these demonstrations photographs are taken 
by the flash furnished by a 50 Ib. charge of special magnesium flashlight 
powder, which is towed and exploded at a safe distance behind the air- 
plane or otherwise dropped and exploded from a parachute. Photographs, 
taken in this manner frcm an altitude of 3000 ft., show ground objects 
over an area as large as three square miles, with remarkable clearness. 
Night aerial flashlight photography is of inestimable value for military 
purposes, as well as being a great advance in the science of photography. 

Through the use of haze filters and hypersensitized films and developers, 
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Close-up view showing side type supercharger installed on Engineering 
Division XCO5A altitude plane 


it is now possible to obtain satisfactory aerial photographs from altitudes 
above 30,000 ft. through haze that the eye cannot penetrate. The altitude 
at which pictures can be taken, may be greatly increased in the near 
future by the use of a special high altitude airplane with supercharged 
engine recently completed at McCook Field. ; 

Several photographic surveys have been consummated during the year. 
Noteworthy among these, are the photographic trips made by McCook 
Field aviators—one over the Air Mail route from Chicago to San Fran- 
cisco, taking in several national parks in the vicinity, and the Rainy 
Lake mapping survey, in cooperation with the U. 8. Geological Survey, 
along the Canadian Border in the vicinity of Duluth, Minn. Other 
projects, in cooperation with the Department of Agriculture, included the 
tnking of the crop census by making aerial photographs of agricultural 
regions and the collecting of rust spores on glass slides in the upper 
atmosphere, to determine the prevalence and direction of propogation of 
a destructive grain disease known as “Stem Rust.” ; 

As to records, the Army Air Service lays claim this year to both the 
Pulitzer and Schneider Cup trophies. Both contests were won by the 
same Army-Curtiss R3C racer, the plane being equipped with pontoons 
for the seaplane contest. The three kilometer record for seaplanes was 
also established by the same machine at a speed of 245.713 m.p.h. 
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Lighting 


A General Discussion of the Air Mail Lighting System Now in Use for Night Flying 


By H. C. RITCHIE 
Aviation Lighting Specialist, General Electric Co. 


T AN AIR MAIL field a few days ago, the Assistant 
Manager said to me, “You probably have your ideas 
as to how airways and fields should be lighted for 

night flying. Why don’t you ask the pilots? We have 
fourteen here and I will guarantee fourteen different opinions 
from them as to the best method.” This being overheard 
by several of the aforementioned pilots, a discussion started 
which adjourned to the bunk room and there, for a few 
hours, I very attentively and quietly listened to arguments 
that proved to me that the Assistant Manager was wrong; 
he should have promised at least fifteen opinions from these 
fourteen pilots. 

Nevertheless, it is a fact that these same pilots nightly 
fly over the air mail route which is marked by rotating bea- 
cons, and into fields which are marked by boundary lights 
and illuminated by floodlights of various powers and designs. 
The present system of lighting has been developed by in- 
terested engineers over a period of years and, while it is true 
that the pilot has not always been satisfied with the results, 
at least he has been very successful in carrying on. 


Airway Lighting 


A description of the lighting system now in use by the air 
mail, should properly be divided into three parts. Airways, 
Airports and Airplanes. 

The route between New York and Chicago has 50 emergency 
fields, at each of which is located a 24 in. rotating beacon, 
using a 900 to 1000 watt incandescent lamp, the beacons being 
mounted on 50 ft. steel towers. These rotating beacons show 
the location of the emergency fields and are also used at 
intermediate points to indicate the route. Power is obtained 


from either the local power company or a generator driven by 
a gasoline engine located in a small house in the base of the 
beacon tower. At intermediate points along the route, where 
local power is available, cluster beacons are located, consist- 
ing of four automobile headlights revolving at approximately 
10 r.p.m. In addition, it has been foiind advisable to install 
flashing gas beacons in mountain passes where a narrow path 
must be followed for a short distance. 


Airport Lighting 
At terminals and semi-terminal fields, the outline of the 
landing space is marked with 60 candlepower boundary lights, 


operated from a constant current transformer on a serics 4 
These are spaced approximately 200 ft. apart and | 


circuit. 
give to the pilot flying at night a pattern of the field. Green 


lights are placed at points where favorable approaches may j 


be had. All obstructions, such as pole lines, water towers, 


trees, ete., are marked with red lights, usually wired into the | 


series boundary circuit. 
The Air Mail Service lights the landing spaces at the termi- 


nal fields by a large floodlight which consists of a 180 degree : 


Fresnel lens 3 ft. 6 in. in diameter and 4 ft. 8 in. high. The 
light souree is a General Electric 150 ampére are, the me- 
chanism being the same as that used in motion picture studios. 


This floodlight throws over the field a very clear bluish light 


of an intensity well above the minimum requirements for land- 
ing. 
A Smaller Floodlight 


A less expensive unit has been developed for the same pur- 
pose, in this case consisting of a small Fresnel lens, approxi- 
mately 6 in. radius and 8 in. high, with a 900 to 1000 watt 








The Air Mail Field at Omaha, Neb., illuminated for night flying 
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7 incandescent lamp and a spherical mirror placed back of the 
lamp to reflect light which would otherwise be lost. These 
units are mounted on pipe supports, about 300 to 400 ft. 
apart, on two sides of the field and, in this way, give more 
niform illumination than is obtainable with one large unit. 
Advantages of Small Units 

The other advantages of the smaller unit are: (1) the 
actor of reliability is greater than with the larger units, as 
the outage of one light would not materially affect the illumi- 
nation; (2) in foggy weather the smaller units have the ad- 




















Typical lights in use on the night Air Mail route 


vantage of providing illumination near the borders of the 
) field without the great diffusion from one large unit which may 
) produce a glare and not sufficient illumination on the ground; 
and (3) the smaller unit gives a better idea of the contours of 
the field, than does the larger unit, which, from the air, exag- 
gerates the apparent flatness. 


Airplane Lighting 

All the airplanes of the Air Mail Service used on the divi- 
sions which fly by night, are provided with two wing tip 
landing lights. These are small searchlights operated from a 
storage battery on the plane and properly streamlined to re- 
duce wind resistance. Red, green, and white navigation 
lights are also provided. ; 

Lighting requirements, of course, will differ with location, 
amount of traffic and with new ideas and suggestions of the 
pilots and aeronautical engineers. However, for the present, 
the fact that the air mail is nightly operating its service with 
> the equipment described above, would indicate that this method 
) of lighting is quite successful. 











Removal of Rust Preventive Coatings 


AvIATION was recently requested to furnish any available 
information regarding a solution which would remove from 
airplane engines, rust preventive coatings, which had been 
applied by the Air Service on surplus engines placed in 
<torage and later sold to dealers. 

An inquiry addressed to the Information Section of the 
5} Army Air Service has elicited the following information, 
* which will doubtless prove of interest to airplane engine 
we dealers: 

“The Power Plant Section of the Engineering Division has 
= used a solution consisting of equal parts of benzol and 
%} denatured aleohol, with very good success. The solution has 

been found to dissolve, without much difficulty, all the rust 
preventive coatings encountered at the Engineering Division.” 











A Matter of Right and Left Hand Throttles 


To Tue Epriror or AVIATION: 


A great many of the present day light commercial airplanes 
are equipped with the right hand throttle, which, from the 
Army aviator’s point of view is entirely wrong. 

It seems that from early aviation history the throttle was 
placed on the right side with the idea in mind that the pilot 
must use his right arm to operate a telegraph key in army 
training, therefore making it necessary to fly with his left 
hand. That, however, was altered, it being later realized 
that an observation pilot had an observer to do the signaling 
and obviously pursuit flyers were not required to telegraph. 

Ninety per cent of all people are naturally right-handed— 
that is, they are more clever and quicker with their right than 
with their left hand. Of course, by consant use of the right 
hand strength and skill are developed. What then is the 
sense of subjecting the weak, untrained left arm to wrestle 
with the control stick, which, at times, especially in wind 
storms, is very difficult to handle. And why use the right 
more developed and strong arm to operate the throttle, which 
does not require any muscular effort and very little dexterity. 

Although the writer ha: trained himself to fly with either 
arm, other pilots, may at sometime, find it necessary to pilot 
an airplane with the throttle placed on the opposite side 
to which he is accustomed and find it very perplexing. It 
may even result in a serious accident. It is simple enough, 
while flying in the air, to control the plane with the untrained 
hand, but just let a pilot try to land in a tight place with 
that arm. He can fly cross-armed, which a great many do. 
But can maximum efficiency, safety and ease of control be 
obtained in this fashion? 

The fact that all modern Army aircraft, and those that are 
not so modern, have left hand throttles ought to be sufficient 
proof that this arrangement is preferable. 

It is requested that manufacturers of the light commercial 
airplane give this matter their earnest consideration and 
suggest that they conform with the practice of so placing 
the throttle that the majority may use their naturally devel- 
oped right arm. It would then be easier to change the ten 
per cent than the ninety per cent. 

Epwin L. PRESTON 





A Notable Light Plane Flight 


One of the most interesting light airplane flights was made 
on Dec. 23 from London to Dublin by Colonel the Master of 
Sempill, a director of the International All Steel Aircraft 
Syndicate, in a tiny de Haviland Moth two seater. The flying 
time was 4 hr. 35 min. with one halt. The flight, made despite 
strong head winds, included a 70 mi. open-sea crossing 

The machine, it will be rembered is equipped with a 60 hp. 
Cirrus engine, which, in many respects resembles an auto- 
mobile engine, being extremely simple. It can be started 
from the pilot’s seat. It is generally claimed for this plane, 
which at a maximum speed of 90 m.p-h., that the operating 
expenses are less than those of a high powered automobile. 





Skywriters Have Florida Contract | 


The American Tobacco Company has placed, with the Sky- 
writing Corp. of America, a contract for advertising Lucky 
Strike Cigarettes throughout the state of Florida during Janu- 
ary and February. It will be recalled that commercial sky- 
writing was introduced in the United States two years ago, 
with a Lucky Strike advertising campaign, which continued for 
a year and covered important centers throughout the country. 


Night Air Service Planned 


An airplane freight express service between London and 
Paris by night, will be instituted Jan. 15, on the line of the 
Imperial Airways Limited. If the freight service is success- 
ful, a night passenger service will be added. The London- 
Paris air route is now illuminated at 10 different points, by 
special ground lights and flashing beacons 
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The Acute Conditions of High Altitude 


By A. M. 


fJ\ HE P-53, Le Pere biplane, twice in tests of altitude equip- 
i ment taken to heights which secured for the United 

States world altitude records, having well served its 
purpose, is about to be retired in favor of a more modern 
design. Its successor, the XCO5, designed and built by the 
Engineering Division in 1923, is at present undergoing re- 
modeling with the expectation of being ready for the testing 
of altitude equipment in the near future. In looking about 
for a plane which would most efficiently fulfill the conditions 
for altitude work, several features governed. It had been 
decided that the new choice must be designed for a super- 
charger, must be lighter per wing-span ratio than the old 
Le Pere and adapted to being fitted with high lift wings and 
a propeller of large diameter. The XCO5, more than any 
other plane, seemed to answer this description and to more 
generally lend itself to the modifications which would be ne- 


cessary. 
Wing Design 


Of first importance, were the wings. The type selected to 
give the high lift desired was the Joukowsky StAe-27A. A 
set of wings to this design was built in the Engineering Divi- 
sion shops. Of wood and fabric construction, they are 
heavily cambered, being extremely thick at the leading edge 
and tapering sharply to the rear. Gap and stagger are pro- 
nounced. They present a total area of 600 sq. ft., with an 
aspect ratio of 10. Mounted on the fuselage on the XCO5, 
they reduce the weight-span ratio to a much lower value than 
the plane’s original wings. With these wings it is planned 
to use a detachable-blade aluminum alloy propeller, 10 ft. 6 in. 
in length with pitch adjustable on the ground. 

The inside of the fuselage of the plane has also undergone 
considerable remodeling in preparation for the frigid journeys. 

The liquid oxygen flasks, in former flights placed in the 
rear cockpit, have been moved to the rear of the rear cock- 
pit with tubes and regulators carried through to the front 
cockpit. In the one-man altitude tests, the rear cockpit will 
carry the recording barographs-and thermographs and be seal- 
ed over. The pilot’s cockpit has been completely lined, the 
floor and lower half of the walls with plywood, the upper 
half with quilted felt corduroy which, coming around the back 
of the pilot’s seat, forms a taut cockpit covering which fastens 


A New Altitude Airplane 


Flying Involve Special Design Problems 
JACOBS 


about the pilot’s neck and extends to the cowling. 





Even 7 


s 


the opening about the socket of the control stick is closed 5 


over with corduroy, the whole interior being made snug against | 
Through the cowl- © 


the entrance of outside winds or drafts. 


ing, which is of transparent celluloid, the pilot looks down § 


‘3 


upon the instruments and controls, with each of which, some 7 
time during the flight, his eyes or hands must be busy. There | 


he sees the altimeter, the tachometer, the air speed indicator, 7 
the variable engine pressure gage, which indicates the differ. 7 


ence of air pressure in the carburetor as altitude is gained, the © 


fuel level gage, the fuel pressure gage, the water thermometer 7 
for water leaving the engine, the water thermometer for water 7 
leaving the radiator, the oil pressure gage, the thermometer © 
for oil entering the engine, the thermometer for oil leaving the | 
engine, the clock, the oxygen flow regulator, the Liberty en- @ 


gine ignition switch, the battery control switch—the plane is 


equipped with a dual set of batteries so that, if one runs 
down, the pilot can switch to the second—the emergency gaso- © 


line hand pump, the radiator shutter control, the throttle con- 4 
trol, the spark control, the carburetor mixure control, the § 


supercharger blast gate control, the gasoline shut-off valve : 


and, last but not least, the airplane stick and rudder controls. 


In addition, will be mounted a thermometer to give the air ¥ 
temperature inside the cockpit and a second altimeter register- 7 
ing the altitude according to the Federation Aeronautique 7 


Internationale reckoning. 


Heaters Provided 


In former flights, a temperature as low as 821 degrees be- g 
To further pro- © 


low zero, Fahrenheit, had been encountered. 


tect the pilot from the extreme cold, an extra heating appar- | 


atus has been mounted on the exhaust manifold on the left 
side of the plane so that the cold air passing over the hot mani- 


fold and becoming heated, is led through a tunnel and thence a 
into a flexible conduit which, extending into the interior of 9 


the cockpit, ends near the control stick. In this way, the 
warm air will be directed to the pilot’s hands and the center 


a 


part of his body, though because the conduit is flexible, he may 


change that direction as he chooses. Dampers in the tunnel @ 


make it possible to keep the temperature from becoming too 
warm at the lower altitudes, a danger which, of course, will 
not exist higher up. 








The altitude plane, XCO5A, of the Engineering Division, McCook Field. Note the side type supercharger. 
by the plane 
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The XCO5 is powered with the 400 hp. Liberty engine. A 
submerged fuel system has been adopted for altitude work; 
that is, the fuel pump has been placed at a level lower than 
the gasoline tank, thus accomplishing gravity feed from tank 
to pump. At high altitudes, the boiling point of fuel is re- 
duced close to its vaporization point. Therefore, any added 
negative pressure imposed on the fuel by its lifting to the 
pump, is apt to cause vaporization, in which condition it is 
impossible to pump it to the engine. By submerging the 
pump beneath the level of the tanks, the duty of the pump is 
reduced to merely discharging the fuel, which, backed by an 
even gravity pressure, more easily retains its normal liquid 
condition. The regular Liberty starting system has been re- 
moved and an 8-volt ignition system installed to lighten the 
plane for these tests. 


The Side Type Supercharger 


Since the Liberty engine, which delivers 400 hp. at sea 
level, has an output of but 50 hp. at 35,000 ft. unsupercharg- 
ed, a supercharger is a prime requisite of altitude work. 
The General Electric Form Fy, 20,000-ft. side type super- 
charger used in previous tests, with certain modifications, 
has been installed. The supercharger is an air compressor 
which keeps the air pressure in the carburetor at sea level 
pressure at heights where, owing to the natural decrease in 
the air pressure, the horsepower gradually falls away to but 
a fraction of its original output. In former supercharger 
installations, much difficulty was experienced with preignition 
of the engine. This often became so pronounced that the 
plane had to be brought to earth. It was suspected that a 
richer mixture with supercharger at altitude was necessary. 
This was found to be true but the principal difficulty was the 
overheating of the mixture due to the heat generated in the 
supercharger itself. Due to the increase of temperature 
created by the compression in the supercharger, it was neces- 
sary to interpose an intercooler between the supercharger 
outlet and the carburetor in order to obtain satisfactory en- 
gine performance. The intercooler, in the form of a honey- 
comb radiator, was placed on the side of the airplane. It 
was also found that, due to poor conductivity of the air at 
high altitudes, additional radiating surface for engine cooling 
was required. This, with the correction of mixture, put an 
end to preignition. 

Lieut. John A. Macready, who since 1920 has been the prin- 
cipal exponent of altitude test work in this country, will, 
no doubt, in the coming trials, take the altitude airplane to 
its ceiling. What the height of that ceiling will be; whether 
it will exceed all previous ceilings ever made, carrying man 
farther into space than he has ever climbed before, remains 
to be seen. To gain a world’s altitude record, a height of 
approximately 40,000 ft., according to Federation Aeronau- 
tique Internationale computing, must be achieved, the inter- 
national ruling prescribing an increase of 100 meters (328.1 
ft.) over the previous record, which would be that at present 
held by M. Callizo of France, who, on October 10, 1924, 
reached 39,586.47 ft. 


An altitude record, however, is not the prime object of these 
tests. The development and testing of altitude equipment 
for military purposes is of the utmost importance. Ex- 
periment has brought to light that actual combat will scarce- 
ly be waged above 25,000 ft., the mental and physical facul- 
ties of man being too subnormal above this height for quick 
and efficient accomplishment. With the development of ac- 
curate bomb sights, bombing can be carried on as high as 
30,000 ft., as less energy is demanded for bombing than for 
the more strenuous operations of pursuit combat. Photo- 
graphic work may be accomplished, however, as high as 365,- 
000 ft. Pictures of great areas, made at this height near 
McCook Field and enlarged, have proved to be remarkably 
clear in detail. Such views over enemy territory would be 
of untold value for war purposes. The plane would be 
out of sight and hearing of those on the ground and beyond 
the range of anti-aircraft gun fire. Hence, it is most im- 
portant that altitude experimental work about 35,000 ft. levels 
be most ably pursued. 


The Pilot’s Clothes 


Though much has been accomplished in the refinement of 
plane and engine for altitude purposes in the last several 
years aside from improvement of oxygen equipment, little 
has ‘been done toward enabling man to increase his own ceil- 
ing or toward gaining normal efficiency for his body in the 
altitudes which he has already succeeded in reaching. A 
seemingly almost insurmountable difficulty lies in the task 
of making up to the human body for the decrease in air pres- 
sure and the limited amount of oxygen his lungs are capable 
of consuming at such heights. The cold, though a severe 
drain on the system with the best protection possible, is more 
easily met. To prepare for it, Lieutenant Macready wears 
over his uniform, a heavy suit of woolen underwear and over 
that a thick heavily padded, leather-covered suit of down and 
feathers. Fur-lined gloves, fleece-lined mocassins over the 
boots and a leather head mask lined with fur, which, with the 
oxygen mask, completely covers the face, completes the cos- 
tume. The goggles are coated on the inside with anti-freez- 
ing gelatin supposed to function to 60 degrees below zero. 
Fahrenheit. The electrically-heated suits are not practical 
for such flights, for they mean but another system of wires 
and switches for the aviator to add to his already complicated 
list of mechanisms and controls and should anything go 
wrong with the wiring, the suffering from the cold would be 
too intense to permit of continuation of the experiment, even 
if it did not, in conjunction with the other adverse condi- 
tions, cause unconsciousness. 


The scientist, ever eager for extending his knowledge of 
these regions so near the rim of what we call “space”, as 
well as the military expert, is looking forward with the greatest 
interest to the results of this series of contemplated tests. 


Air Service News Letter 








The Cover Picture 


One of the most important experiments of recent years, 
looking to the advancement of photography as a means of 
revealing enemy secrets in the time of war, was recently 
carried out with complete success. 

On the night of Nov. 20, using a Martin bomber and fifty 

pounds of flashlight powder, a photograph was taken over 
Rochester, N. Y., by the Army Air Service with the collabor- 
ation of the Eastman Kodak Company and remarkably clear 
protographs were produced. 
; The pictures taken from the airplane with seven specially 
cesigned aerial cameras and a motion-picture machine, were 
developed and printed in the Kodak Park laboratories under 
the go of Lieut. George W. Goddard, who was in charge 
of the flight. 

Darkness became daylight twice during the night for the 
brief space of one-fiftieth of a second. The fifty pounds of 
powder, dropped from the plane at an altitude of 3,000 ft., 
ignited with a heavy detonation. The picture on the cover 


of this issue is one of these photographs. It is extremely 
interesting to note the little streaks of light which were caused 
by street lights fogging the plates while the camera shutter 
was open,’ but before the flashlight powder was ignited. 
Needless to say the forward motion of the plane caused the 
streaks. 





K.L.M. to Refit Commercial Air Fleet 


In Aviation of Nov. 2, an announcement was made to the 
effect that the K.L.M. was about to refit its fleet of commercial 
airliners used over the European Air roates, with the most 
up-to-date planes, the object being to effect further economies 
in the costs of operation. The Fokker Aircraft Corp. an- 
nounces that, like the former equipment used by this air 
transport company, the new machines will be to Fokker 
designs also, a fact which Aviation had previously taken for 


granted. 
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New Radial Engine Ready Soon 


Pratt & Whitney Organization Develops New Design After Five Months Effort 


NE of the most significant aeronautical events of the past 
year, from the viewpoint of the aircraft industry, was 
the entry into the field of aeronautical engine construc- 

tion, of the Pratt & Whitney Aircraft Company of Hartford, 
Conn. The Aircraft Company is a subsidiary of the Pratt & 
Whitney Company, also of Hartford, and 1s under the 
direction of two men well known in the design and production 
of aeronautical engines: F. B. Rentschler and George J. Mead. 
The Pratt & Whitney Company was established in 1860 and, 
from that period to date, has ranked as one of the most expert 
and substantial manufacturing organizations in New England. 
Through its entire history it has maintained this position 
of leadership in the design and construction of a great variety 
of precision tools and machinery. 


A Firm Background 


‘While the announcement, last August, that Messrs. 
Rentschler and Mead would organize a new aeronautical engine 
enterprise, was of great interest, this project seemed to a staff 
representative of AvriATION, who recently visited Hartford, 
to be of far greater importance than that of personality and 
individual ability. One has but to spend a day in the 88 acres 
of plant of the Pratt & Whitney Company to realize that the 
entry of this great industrial group into aeronautical develop- 
ment is another step in national defense insurance and is also 
one of the best indications that aviation is being considered 
seriously by large industrial concerns. Of course, only a very 
small part of the entire plant is devoted to aeronautical 
activities at the present time. However, the buildings equipped 
with the latest kinds of machinery and other plant equipment, 
make very apparent, to those who reeall the “tooling up” at the 
beginning of the World War, the enormous benefit which the 


parent company might be to the Aircraft Company, by afford- 
ing a manufacturing background, since nearly all of these 9 


C. R. Burt 
Vice Pres. and Gen. Mgr. Pratt and Whitney Co. 


facilities can be advantageously utilized for airplane engine § 
construction during an emergency. 
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The Pratt and Whitney Aircraft Co.’s plant facilities. Building marked (1) set apart for aeronautical engine construction 
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Impressive as the Pratt & Whitney facilities appear from 
the standpoint of emergency insurance, it should be remem- 
bered that this company in itself is but a subsidiary of a much 
larger group, the Niles-Bement-Pond Company. This larger 
croup is made up of a number of old and established manu- 
facturing companies, which are among the strongest organi- 
zations in the machine tool industry. The value of this back- 
cround to a company manufacturing aeronautical engines and 
a proof, in a small way, of the ultimate value to the Army and 
Navy in the event of a national emergency, is manifested by 
the fact that our staff correspondent was permitted a view— 
very fleeting though it was—of a new type of aeronautical 
engine in the assembly room of the Aircraft Company. Most 
of the details of this engine were, naturally, withheld. How- 
ever, its striking appearance indicated something new and 
unusual in radial engine design. When it is taken into con- 
sideration that the Aircraft Company came into existence only 
last August, and at the end of five months had produced an 
engine, it will be seen that the unusual facilities afforded 
by the parent company, have indeed played a tremendous 
part in this unprecedented atcomplishment. 


Mr. C- R. Burt, vice-president and general manager of the 
Pratt & Whitney Company, conducted a party of visitors over 
a portion of the plant. Mr. Burt has lately become tremen- 
dously enthusiastic about aviation. He is one of those who 
believe that the art has developed to a point where it must 


be seriously considered by all financial and industrial in- 
stitutions. Otherwise, and he was very careful to make this 
plain, neither he nor his company would be engaged in it. 
“We have not entered the aeronautical field without giving 
to the subject the same careful consideration and business 
analysis that we would give to the consideration of any other 
manufacturing project,” Mr. Burt said. 


Confidence in Air Transport 
Mr. Burt was asked what sort of “business analysis” led 
his company to engage in aeronautics. “We considered this 
matter primarily from three points of view,’ he replied. 
“First, confidence in aeronautics as a means of transportation, 
both in war and peace. Second, the opportunity of Pratt & 
Whitney to obtain personnel of ranking and proven éxper- 
ience in the field of aeronautical engine design and’ pro- 
duction; and, third, our belief that the resources of the Pratt 
& Whitney and associated companies together with their long 
experience in the manufacturing of precision equipment, fits 
them admirably for this task. Events of the past year, both 
in inerease in the governmental interest in aircraft and the 
great strides that have been made toward commercial air 
transportation have lead us to the conclusion that the field 
is worthy of the most intensive cultivation.” 
It is expected that before long an announcement and detailed 
description of the new type of engine wiil be ready for pub- 
lication. 





The New Swallow Mail Plane 


ie service on the Elko, Nev.-Pasco, Wash. contract air 
mail route, to be operated by Walter T. Varney of 

San Francisco, Swallow mail planes have been pur- 
chased from the Swallow Airplane Manufacturing Company. 
The new mail plane is a modification of the successful New 
Swallow, with the forward cockpit covered in and formed into 
a mail compartment, which is reached from the top by means 
of hinged cover on the left hand side. Other modifications 
include the fitting of the radiator directly in front of the 
center section rather than under the nose, between the under- 
carriage, as in the standard design. Furthermore, tanks are 
fitted into the center section of the mail plane. 


The changing of the engine installation from the OX5 or 
the OXX6 to the Curtiss K6 has necessitated a change in the 
shape of the engine cowling, since the latter engine is a 
straight line six, while the former engines are V eight types. 


Herewith are given the major characteristics of the mail 


plane with the dimensions of the standard New Swallow for 
comparison. 


STANDARD 
DIMENSION MAIL PLANE PLANE 
Length ..cccccccccccccccescccoce - 24 ft. ; 24 ft. 
BI 6 d..056.5.0:6.6.6.4-44.0:45.60054900008 8 ft. 8 in. 8 ft. 6 in. 
Span, top wing ....--.-seeeeeeeees 36 ft. 82 ft. 
Span, lower wing ......-+ssseeee% 34 ft. 82 ft. 
Chord, both wings ........+++see8- 5 ft. j 5 ft. 
Airfoil section .......ccccccccccecs Aeromarine 6 mod. 
Angle of incidence, both wings ..... 2.5 deg. 
Dihedral, top wing .........eeeee0- 0.5 deg. 
Dihedral, lower wing .......-..++++5 3.5 deg. 
Wing BFOB .... 2 cc ceccceccvcsccoes 350 sq. ft. 800 sq. ft. 
Area of aileTon® ....ccccsccccccecs 42 sq. ft. 34.8 sq. ft. 
Aree Of GVERER 2... cccccccsccecese 16.6 sq. ft. 16.6 sq. ft. 
Area of complete stabilizer ........ 21 sq. ft. 21 sq. ft. 
ME EEE 6.6 9.6:0:4.0.00.09.600.0088 6.8 sq. ft. 6.2 sq. ft. 
po SS rere ro 30 sq. ft. 13.5 sq. ft. 
Weolgst Wi WANE «225. cccccccsce 1,500 Ib. 1,300 Ib. 
rrr 1,200 Ib. 900 Ib. 
| | 9 aeeee ie rs are 2,700 Ib. 2,200 Ib. 
4. Saar ).. 7.7 Ib./sq. ft. 7.3 Ib. /sq. ft. 
NS QO rere Cre 118 m.p.h. 95 m.p.h. 
RES Se 20 m.p.h, 25 m.p.h. 
Endurance at full throttle .......... 5 hr. 4 hr. 
Distance run for take off with full load .150 ft. 500 ft. 
Gasoline capacity .........sceceee0s 56 gal. 36 gal. 














The New Swallow air mail plane of the type to be used by Walter T. Varney on the Elko, Nev—Pasco, Wash., air mail route. 
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The Location of Terminal Landing Fields 


By CHARLES McH. POND 


With the continued increases in the use of air transportation, 
any question relating to the most advantageous locations for 
the airports which are continually growing up in and around 
all large cities, becomes of considerable significance. While 
it is generally held that the nearer in toward the central 
district of any metropolis, the more valuable will be the air- 
port to the business community of that city, owing to the time 
saved in reaching the flying field, the following note, which 
argues in the diametrically opposite direction, raises some in- 
teresting points.—Eb. 


S COMMERCIAL air lines commence to branch out in all 
directions linking up the major industrial centers and 
business cities of the entire country, questions as to what 

policy we should follow in constructing airports and terminal 
facilities become paramount. There are a great many ques- 
tions that must be compromised and decided in order to lay 
down a comprehensive policy with a view to economical oper- 
ation. Questions on the size of airports, their locations with 
regard to land value and probable future encroachments and 
also the local atmospheric conditions, must be considered. 


How far should an airport be from the city and the center 
of population it serves? The popular idea in this regard 
seems to be that the closer in, the more advantageous, on ac- 
count of the time saved. But whether this is a fact, is a ques- 
tion which must be decided. 


Suppose there are two cities, which, for the sake of argu- 
ment, are 1000 miles air distance apart. It is proposed to 
develop terminals as close in as possible and link these two 
cities by airline. An available site is chosen which is, for 
example, 3000 ft by 3000 ft. and located in a rapidly growing 
district, 30 minutes from town by ear. 


On account of the small dimensions of the field and the 
hazardous obstructions in the vicinity, the airplane must be 
eapable of getting out with a very steep gradient of climb. 
Assuming that after clearing field, the speed is 80 m.p.h. and 
the engine turns 1400 r.p.m., and that the fuel consumption 
is 300 lb. p. h. at this speed, the time required to run the 


1000 





1000 miles, omitting time out for stops en route, is 


80 


12.5 hr. Adding one hour for time lost between the business 
center and the point of embarkation, the total time is 13.5 hr. 
Then, the weight of the fuel consumed is 12.5 x 3003750 |b. 
60 
The engine revolutions are 1400 x — = 1050 per mile. 
80 


The site we have just considered represents, it should be 
remembered, a very large capital investment, depending on 
how close in it is situated. For the same charge it would be 
possible to secure a tract of land, twenty miles out of town, 
ten times the area, or 9500 ft. by 9500 ft. in dimensions. An 
airport of this extent will permit us to operate a class of 
airplane having very different characteristics in regard to gra- 
dient of climb and speed. 


Assuming the load to be transported is the same as before; 
using the same engines and running them at 1400 r.p.m., 
thus keeping the power the same as previously, the problem 
is to make up the time lost in transportation between the 
city and the point of embarkation,—the flying field. 


Having a clear run of 9500 ft. ahead and practically no 
obstructions beyond, the thrust of the propeller, while getting 
under way, is of little importance. This being the case, the 
design of the propeller may be such as to deliver maximum 


thrust with high efficiency at the highest air speed. With 

wings set at zero incidence, and with other refinements in- 

corporated by reason of the large sacrifice made in climbing 
performance, the airplane will be fast in full flight. 

Suppose the speed is 110 m.p.h., with engines turning 1400 
1000 

= 9 hr. 





r.p.m. The time required to fly 1000 miles is 


110 


Then the weight of the fuel consumed will be 9 x 300 = 
2700 lb., a saving of 1050 lb. 
60 


The engine revlutions will be 1400 x = 763 per mile; 





110 


a saving of 287 turns per mile adding two hours for the time 
lost to and from the point of embarkation, brings the total 
time en route to 11 hr.; an actual gain of 2% hr. Such an 
airplane would pick up headway very slowly; a characteristic 
that is recognized in marine practice as being common to all 
vessels in which fuel economy is the first consideration. Al- 
lowaneces are made for this propeller deficiency in providing 
suitable port accommodations for the safe handling of such 
vessels. 

A ship owner is not so very much interested in the rate 
at which his ships gather headway, as he is in the engine rev- 
olutions per mile and the economical performance after clear- 
ing port. The history of marine transportation shows a con- 
stant improvement in port facilities to meet the requirements 
of the ships that use them. The ship designers and marine 
engineers have led the way, and the harbor engineers have 
followed. 

Whether we ship merchandise by sea or by air, the prin- 
ciples are much the same. The problems of port and terminal 
facilities are similar. The ship owner and the consignee de- 
sire port facilities to accommodate the most economical ship 
that the marine engineers can give him. The final consignee, 
namely, the public, is the one to be provided with an economic 
transportation service. 

It should be pointed out, that, while Mr. Pond advocates a 
flying field, located at some distance from the business center, 
as tending toward economic operation, and bears out his con- 
tention with a simple argument, it would seem that he is some- 
what begging the question, since the trend of progress should 
be, rather, in the direction of the design of more efficient 
airplanes capable of combining the good qualities of a rapid 
rate of climb together with a high level cruising speed, instead 
of accepting present deficiencies in design and attacking the 
problem from the opposite end.—Ep. 





Wind Pressure on Structures 


In structures, such as tall buildings, chimneys, bridges, and 
power transmission lines, it is necessary to make provision 
for the stresses imposed by wind pressure. The values of 
wind pressures now used by engineers, are based on the results 
of experiments made at a time when experimental methods 
were in the early stages of development. The models used 
in the tests were, mainly, thin flat plates—forms rarely used 
for structures. There is great need for data on models re- 
sembling actual structures more closely. The Bureau of 
Standards completed, during the past year, an investigation 
of the distribution of wind pressure over a model of a tall 
building, with the wind striking the face of the building at 
various angles. The measurements were made in the 10-foot 
wind tunnel, on a model 8 in. by 8 in. by 24 in., at speeds 
up to 70 m.p.h. The results will be publishhed as a scientific 
paper of the bureau. Measurements on a model chimney 8 in. 
in diameter and 5 ft. high are also nearly completed. 
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AIR TRANSPORTATION 











France Leads World in Development of 
Commercial Air Transportation 


According to a report received by the Transportation Divi- 
sion of the Department of Commerce, a recent survey of 
French commercial air lines for the five year period, 1920 to 
1925, shows that France leads all nations in the development 
of commercial air transportation, although the number of 
companies has steadily decreased. After increasing from 
12 in 1921 to 17 in 1922, the number of lines has decreased to 
9 in 1924, showing a tendency to abandon unsuccessful routes 
and concentrate on the development of the long important 
services with an increase in the efficiency of the companies. 

This increase in the efficiency of the companies is note- 
worthy, as, with the same number of pilots—90—in 1924 as 
in 1921, and 15 less planes, the lines carried 16,729 passengers, 
1,934,756 lb. of express and 1,174,571 lb. of mail and flew 
2,266,649 miles in 192, as compared with 10,619 passengers, 
577,368 lb. of express and 76,819 lb. of mail, flying 1,460,219 
miles in 1921. 

With reference to the air mail traffic, it is worthy of men- 
tion that, with one exception—the Latécoere Company operat- 
ing between France and North Africa—the mail traffic cared 
for by the French companies, is practically negligible. The 
Latécoere Company in 1924 carried 1,157,254 lb., or 9814 per 
cent of the total of 1,157,254 handled by all French lines. 

Probably the greatest deterrent to the more rapid develop- 
ment of air traffic, as in other countries, is the fear of acci- 
dent and luck of confidence of the traveling public in the 
safety of airplanes as a means of travel. The reduction in 
the number of lives lost on regularly scheduled flights of 
French lines, from 14 in 1920 in 528,164 miles of flying to 
6 in 1924 in 2,266,649 miles of flying, or one fatality in each 
377,774 miles flown, as compared with one fatality in each 
37,726 miles in 1920, indicates satisfactory progress in the 
direction of safety and reliability. 

All airdromes and landing fields in France used by com- 
mercial aviation companies, are owned and maintained by the 
French government. The companies pay for the accommo- 
dation and services rendered. The French Government heav- 
ily subsidizes the commercial air transportation companies 
and it is said that they are the most complicated and Liberal 
of any in Europe. The appropriations included in the French 
budget of 1924 and 1925 for civil aviation, were, for the 
fiscal year Jan. 1 to Dee. 31, 1924, 138,463,350 frances; and for 
1925, 152,581,700 franes. 


In addition to the furnishing of cash subsidies and the pro- 
vision of landing fields, the Government controls the licensing 
of pilots and planes and furnishes wireless and meteorological 
service, aids in the planning of new routes, and conducts ex- 
periments in night flying, ete. 





Deruluft 


The Russian-German Air Line recently celebrated its 
“million km. day.” A million kilometers had been covered 
in strictly commercial air transportation, on the Berlin-Moscow 
route. The operations of the Deruluft Company may be 
taken as a fair example of commercial air traffic, with daily 
scheduled departures and arrivals, carrying passengers, freight 
and mail. Single engined Fokker and Dornier planes are 
used, but the three-engined machines will operate next year. 

The following are May-June statistics covering four years 


of operation. 

1922 1923 1924 1925 
Kms. (not including trials, etc.) ....60,350 94,700 94,700 236,300 
arr rrr rr rr re 7,900 9,650 15,000 25,600 
DEED bbe bb c00ed 6400008 0000008 165 187 214 581 
Pp ere rr rye rr rr rr Te 35 75 120 222 


One of the most interesting facts is the fine schedule record 
established for this long trip of over a thousand miles. The 
percentage of completed flights to the total number of flights 
undertaken was 95 per cent in 1923, 99 per cent in 1924 and 
98 per cent in 1925. The May-July figures are given on the 
grounds that heaviest traffic is then carried on. The com- 
pleted flight percentage, however, falls down to approximately 
91 per cent for the entire year’s traffic, in each case. 





Aviation in the Locarno Treaty 


It is interesting to note that, at the conclusion of the cere- 
mony which marked the signing of the Locarno Treaty in 
London on Dee. 1, the question of aviation found a place in 
the important proceedings. It is reported that during the 
afternoon following the meeting at which representatives of 
seven European countries affixed their signatures to this sig- 
nificant peace pact, Premier Briand, of France, and Chan- 
cellor Luther and Foreign Minister Stresemann, of Germany, 
met in seeret conference to consider certain requests which 
Germany wished to put forward in view of the Treaty, and 
it is noteworthy that, while the proceedings were veiled in 
much secrecy, one of the principal German requests was for 
an extension of Germany’s rights in the field of civil aviation. 
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The Dornier “Komet” airliner of the type used by the Deruluft 
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Air Mail Hangar at Cleveland, O. 


HANGARS-FLYING FIELDS 
AIRPORTS AND AIRWAYS 
LIGHTING SYSTEMS 
FOR NIGHT FLYING 


William E. Arthur & — Inc. 

















Aeronautic 
Engineers and Builders 
103 Park Ave. New York. 


Telephone: ASHI.AND 4760 


















Are you planning an airline? We can 
assist you in planning the most efficient 
hangars, flying fields, arrangements for 
handling planes and servicing them. 

















ALL METAL 


Planes and Parts 
W HY are airplanes? 


F OR SPORT, for fighting, as advertising signs, for 

circus stunts, as a basis for bet’ on races—un- 
doubtedly—but they may also be used to move cabbages 
and kings more quickly and safely and comfortably over 
the earth than by any other means. 


ECESSARILY they have weight and they carry 
weights, and power is expended to keep both types 
of weight moving. One type of weight pays its way 
but it also has to pay additional surcharges and excess 
omg taxes on the weight that rides free. That's hardly 
air. 
EITHER is it necessary for the framework to weigh 
as much as it usually does. 


UCH structures can and have been built at less than 
one half the weight usually allowed for them and still 
be stronger and more durable than is customary. This 
results from putting the right form and quantity of struc- 
tural material where it is needed and from putting it no- 
where else. 
URTHER, we offer you complete airplanes or 
seaplanes, detail designs, the use of our special 
equipment for stamped or drawn metal, and license under 
my patents. 




















CuHar_es Warp HA tt, President 


CHARLES WARD HALL, INC. 


156 EAST 42np STREET NEW YORK 
Contractor to the U.S. Navy 























Economical Airport Lighting Equipment 


The Perkins Aerolectrie wind driven electric plant, the wind 
tower of which is shown in the accompanying photograph, is 
destined to find an important place in the development of 
cross country air routes, where its economical operation will 
serve a valuable purpose in providing night boundary lighi- 
ing, ete., on airports and emergency landing fields. 


Almost Self-Operative 
The installation needs only periodic maintenance attention 
and has proved in every way to be most reliable. The “Aero- 
lectric” was designed in 1919 and went through a two year test. 
The wind power installation has but four moving parts, all 
running in oil. Power is, of course, provided by the wind, 
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The Aerolectric Wind Tower 
wind tower which, in effect, takes electricity from 


** Aerolectric” 
The tower is installed at Crook Field, Neb., 
Mail route 


The 


the air. 


on the Air 


and whenever this blows at more than 6 m.p.h., the generator, 
mounted on top of the tower, begins charging the storage bat- 
teries housed in the small hut, where the switch board is also 
installed. The switch board carries the switches necessary 
to control the various lights and, in addition, two meters, one 
showing the amount of electricity being generated and the 
other, the amount used. The application of this equipment 
to airways purposes is being investigated by the Aircraft De- 
velopment Corporation, which company holds the agency for 
all aviation applications thereof. 





United States Civil Service Examination 

The United States Civil Service Commission announces open 
competitive examinations for the positions of, Junior Aero- 
nautical Laboratory Draftsman, $1,320; Aeronautical Labo- 
ratory Draftsman, $1,680; Principal Aeronautical Laboratory 
Draftsman, $2,100. 
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Receipt of applications for these positions will close Feb- 
ruary 9. The examinations are to fill vacancies under the 
National Advisory Committee for Aeronautics, for duty at 
Langley Field, Va., and in positions requiring similar qualifi- 
cations. 

The entrance salaries for the departmental service at Wash- 
ington, D.C., are shown above. After the probational period 
of six months required by the civil service act and rules, ad- 
vancement in pay may be made without change in assignment 
up to $1,680 a year for junior aeronautical laboratory drafts- 
man, up to $2,040 a year for aeronautical laboratory drafts- 
man, and up to $2,700 a year for principal aeronautical labo- 
ratory draftsman. For the Field Service the range in salary 
will be approximately the same, but the entranee salary need 
not necessarily be at the minimum rate for the grade. Pro- 
motion from grade to grade and to higher grades may be made 
in accordance with the civil service rules as vacancies occur. 

The duties of these positions involve the designing and 
drawing of mechanical appliances for instruments (usually of 
small size, and without rapidly moving parts) and their de- 
tails used in the conduct of the laboratory of the Research 
Committee. 

Competitors will be rated on their education, experience, 
and fitness; and specimens of drawing and lettering, to be 
filed with the application. Full information and application 
blanks may be obtained from the United States Civil Ser- 
vice Commission, Washington, D.C., or the secretary of the 
board of U.S. ecivil-service examiners at the postoffice or cus- 
tomhouse in any city. 


The Vincent OX Plane 


A very interesting little three-place airplane, designed around 
an OX5 engine, is the Vincent, built by its owner, Mr. Guy 
O. Vineent of Zanesville, Ohio. As will be seen from the 
photograph, the plane is a neat conventional design, with 
a well streamlined fuselage and staggered wings. Steel 
tubing is used very largely in the construction, the fuselage 
being formed of welded seamless steel tube, as is also the 














DEQOITINE 





complete tail unit. The wings are of normal construction 
with no center section and with ailerons fitted to the upper 





Laine OTB 5 


The Vincent OX plane. In the lower section of the picture the 
undercarriage is shown in detail. 


High, Speed, Load 


RADIATORS LAMBLIN 


WATER AND OIL 


Have the World’s Records 


30.000 Radiators in working 








Etablissements LAMBLIN, 36, B¢ Bourdon, NEUILLY-SUR-SEINE (France) 











Loening Aeronautical Engineering Corporation 
31st Street and East River, New York City ° 




















The use of Loening Amphibians now in servic: demonstrates continuously that this novel and 
patented design is a remarkably successful combination of a reliable, useful land plane, 
a sturdy and able seaplane, safe and handy in flying and equipped with over 
600 miles fuel capacity in addition to ample room for radio, camera, etc. 








CONTRACTORS TO: 


Air Service, U. S. Army; Bureau of Aeronautics, U. S. Navy and U. S. Marine Corps; 
Air Mail Service, U. S. Post Office Department. 














When Writing to Advertisers, Please Mention AVIATION 


AVIATION 


January 11, 1926 








WINTER PRICES 


Curtiss JN, two place, less motor $325.00 to $425.00 
Same with motor $450.00 to $600.00 


Special Reductions also on Canucks, Standards, and TMs 
FLYING TRAINING $100.00 


Planes, motors, parts, supplies. WVrite for lists 


Visit usa Love Field, Dallas, Texas 
Or write us at San Antonio, Texas 


SOUTHERN AIRWAYS Inc. 

















THE CURTISS PULITZER RACING PLANES 
ARE EQUIPPED WITH 
OUR SHOCK ABSORBER CORD 





Pioneers in the Manufacture of Elastic Cord for 
Shock Absorbers in this Country. 


Principle Producers of Cord for Canadian and 
U. S. Governments during the World War. 


Fully Equipped for the Largest Requirements or 
Any Experimental Tests. 


J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS., U.S.A. 
New York Office—45 E. 17th St.; Canada—3Z &. Peter St., Montreal 























For 25 years manufacturers of 


Seamiess Steel Tubing and 
identified with Aviation oVera long period 





Furnished to Specifications in 


STRAIGHT CARBON 
NICKEL STEEL 
CHROME MOLYBDENUM 


ROUND, STREAMLINE, ETC. 
SUMMERILL TUBING COMPANY 


Bridgeport, Montg, Co. (Philadelphia District) Pa, 


wings. Interplane bracing struts are streamline steel tubes, 

The simplicity of the landing gear will be noticed and the 
split-axle type should render the plane very serviceable in 
almost: any field. The tail skid is very simply constructed 
out of spring steel. The engine is mounted in a normal man- 
ner with an underslung radiator and a 2% gal. supply tank 
in the upper wing. The control is extremely simple and the 
wires are hidden as far as possible, all tail wires going direct 
to the rear, inside fuselage. 

Characteristics of the Vincent OX Plane 


The general characteristics are in outline, said to be as | 


follows: 
CT FPPC eee CeCe eT eee ee 29 ft. O in. 
CE oe cnc ccldiches eusaseeaneae sa 18 ft. O in. 
OS a 8 ae rs re 72 gal. 
Fa errr rr rT er rer Te 95 m.p.h. 
i ND s. 6. 5 acncibia ade aia imma emiain meal 25 m.p.h. 


The plane has been used extensively for passenger carry- § 
ing and Mr. Vincent has toured a considerable portion of § 


the north-eastern part of the country in it. 





Gourdou-Leseurre Pursuit Plane 


The French aeronautical engineers, 


two 


Lesseurre, have specialized on the design of pursuit types of 7 
airplanes since they built their first plane in 1918. Their @ 
latest product, the 33C1, is fitted with a 450 hp. Lorraine 
The general conception of the design is so & 


Dietrich engine. 
different from the American practice in pursuit planes, that 
it should be of considerable interest in this country. 

The Gourdou-Lesseurre is a parasol monoplane, the wing 


being constructed in a single unit and having neither taper in J 
Furthermore, | 
it has neither dihedral nor sweep back. The wing is absolute- 7 


plan form nor variation in section thickness. 
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ly rectangular in plan form, except for the absence of sharp 
corners at the outer extremities of the leading edge and the 
cutting away of the center section at the trailing edge, to 
allow the pilot better vision. The wing is of the semi-thick 
type and the ailerons are unbalanced, long and of exceedingly 
narrow chord. 

The attachment of the wing to the fuselage is simple but 
would seem to offer a considerable amount of parasite 
resistance, even when in comparison with a biplane. The 
entire wing is supported upon four pairs of struts, two pairs 

Continued on page 62 
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4 NEW PRODUCTION, TWO SEATER, DUAL CONTROL, LIGHT MONOPLANE AND BIPLANE. 
eas © CE REE vain vccdnssccuda peeeenaeedeebanecenaens PrIcE $1500.00. 
Write for Particulars. 








. Motors. 
—_ ; New Leawrance type A-3, 28 H.P., 2 cylinder, aircooled Motor complete with propeller, Price $'75.00. 
. ve ‘s Extra charge for coil $8.50. 
A LeRhone 80 H.P. Brand new ........... $ 80.00 OX 5 Built up from brand new parts ....$350.00 
g OX 5 Complete overhauled, new bearings, pistons rings, valve actions. special bronze exhaust, ports, 
4 carburetor and magneto (all new). This motor same as NeW .......ccccccccccccccccccceecs 325.00 
4 OX 5 completely overhauled, new valve actions, This motor ...........ccceeeeeees $250.00 to 300.00 
and & OXX 6 Overhauled, valve actions, carburetor is new with Dixie 800 magneto ............... 325.00 
s of i Hall-Scott, 100 H.P. Brand New ........ $200.00 Mercedes, 30 Firs. weed 2... .cccccccccccs 450.00 
‘heir Hispano A, 150 HELP. first class condition ........ssscccccccccscscccccsccccsccccccccesccccs 550.00 
‘her & Hispano A, Heavy valves and heavy bronze E type bearings same as E or I motor .............. 675.00 
ine- ies I Oe 0 a I ono n.d n0n 54nd sdapeseddeesebtdedsinseccccssosnn 700.00 
IS SO New Wright E-2 complete with E blocks and new Hartzell propeller, 200 H.P. ...........ceeees 1150.0¢ 
that § Riotty. SG, SEF Fee, He OO ccc ccccccesessessssccscecssenssscedenepeseeecceviosesecees 750.00 
i Liberty 12, 400 H.P. Brand new ...... $1'700.00 Liberty 12, just good as new ........... 1550.00 
ving We have large quantity of used Liberty Motors from $1200.00 to $1500.00. These motors are thoroughly 
rin § looked over inside and outside and complete ready to run. When you order be sure and specify High or 
om 2 Low Compression motor. 
nea : Also, we have large quantity of motor parts, magnetos, spark plugs, radiators, propellers and instruments, 
— Fi all kind of fittings, struts, wires, landing gear parts, Wheel and Tires, shock cord, paint and dope. 


2 EVERYTHING FOR AEROPLANES. 


Write for our catalogue today. 



























































E THE ALEXANDER EAGLEROCK 
a The new model with Clark Y wing section, total wing area 
a of 340 Sq. Ft. and weight under 1100 Lbs. was designed 7 
pe to increase pay load with NO ADDITIONAL cost of oper- “T’/,AERONAUTIQUE”’ 
4 ation. , . 
Ee Its pleasing lines, stability and performance make The leading French paper 
.. it the ship you want for every commercial use. 
4 Price $2475 on field. 
4 DENVER. 
Bi LV) EX ANDER PUBLISHED MONTHLY 
Puacrart(o. 
Associated with Alexander Industries D9, qual des Grands-Augustins (6 ) 
ROOM 401, ALEXANDER INDUSTRIES BLDG. Pari 
DENVER, COLO. — 
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| enril bouche 
| For Sale 
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ick | BIPLANE FOR U.S. A. 
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out | . 1 year — 90 frances 
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‘The WOODSON EXPRESS 


A HicH SaFety Factor, SPEED, RESERVE PowErR 
AND SUPER PERFORMANCE 


priced in the 90 H.P. class 


Some Actual Tests That We Have Run On This Plane 
A top speed of 148.44 M.P.H. over a measured course, climbed 
to 15,000 ft. in 12 min. | Carried four passengers with excellent 
performance. Took off in 75 ft. with two passengers, pilot 
and full load gas. Landed in 500 ft. space safely. Has 
been put through every stunt possible with any plane, including 
dives from 2,000 ft. with power on and a direct pull-out into a 
vertical climb of 1,500 ft. Flown with throttle blocked so that 
motor turned 1,100 with 400 Ibs. with very good take off and 
performance. 

WeE WILL GLaADLy Prove. THESE STATEMENTS TO 

ANYONE WISHING A DEMONSTRATION 


Let us send you the booklet 
Orders are being placed now for spring delivery 


WOODSON ENGINEERING COMPANY 


BRYAN, OHIO 











SLUGUVDUGADUNNDNNAUONAOOGAUOGAOUANOUNADOGNUNGOAGGOOOGOUEOOOOGOUONOOOOOODNOOUOOOOOOOUOGOUEEOOOGOOOOOUOOOOOEOOU OOOO NOOO NEALE 


Text Book 


Aeronautical Engineering 


IN TWO PARTS 
309 PAGES 
146 ILLUSTRATIONS 


By PROF. A. KLEMIN 


Dept. of Aeronautical Engineering. N. Y. University 


Part I 
AERODYNAMICAL THEORY AND DATA 


Part II 
AIRPLANE. DESIGN 


Price—Postpaid in the U. S. $4.50 


GARDNER PUBLISHING Co. 
Rooms 511 and 512 


225 FOURTH AVE. 
NEW YORK CITY 
N. Y. 
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each side of the fuselage. The inner struts support the 
center section of the wing from the top fuselage longerons, 
while two long metal struts on each side, extend to the main 
wing spars from points on the lower fuselage longeérons, 


Their attachment with the fuselage longerons is at points | 


corresponding with the undercarriage attachments, while these 


bracing struts support the wing spars at positions approxi- | 


mately one third of the semi-span from the wing tips. This 


leaves only a small unbraced overhang but the struts are of 
such length that they need to be braced by cross struts running | 
up to the wing. The main- structure of the wing is of metal | 


but the ribs are of wood, while a fabric covering is used. The 
structure of the fuselage is of metal, the forward part being 
sheathed with light metal plate. 
Equipped with Four Guns 
A special effort has been made to make the instruments in 
the cockpit easily visible. The seats are adjustable and fitted 


for either a seat type or a back type parachute. The tail is © 


of thin section and braced by external cables. Two machine 


guns are fitted, firing through the propeller disc, and two @ 
more are set in the wing, all being arranged in such a manner & 


that they can be easily reloaded. 
General Characteristics 


The general dimensions and performance of the plane are § 


as follows: 


ek as lS ae oe ai gual eat ach ol BR 40 ft. 
Chord FF EE PTC Tr Or rr ee ee ee 6 ft. 6 in 
OO ORCC er ee ee 22 ft. 4 in 
SO PPP rr ee Tero ee 269 * ft 
A ng 5 oie claw ee Wea ae 2,505 

on ‘ oy —_ se a aria ie Ve aig aca tac eal 536 Ib 
OO Se errr rr rye rr 364 Ib. 
Weight per od. ft. 2... cccccccccccccccsccces 12.4 Ib. 
rrr errr ee eT 7.5 Ib. 
I GN hos ovcrecdsevacsoesneaceed ere 

PERFORMANCE 

Speed at ground level .........ccceccceceees 156 m.p.h. 
Speed at 16,000 ft. ........ Sa “cranes aan aed 150 m.p.h. 
ee a , MOR. nk cs os Ha ciocennnmeeue 6,560 ft. 
I a on seid wie meth Soa ee 23,000 ft. 
NE eae ea hla eae MRR ee a 27,800 ft. 
NT  Pererr rer  e  r 56 m.p.h. 
. 8 Perera torr rrr rr ys merry 260 ft. 
SII cd covib ok hs Cais score al al Sa aan CI gO a 350 ft. 





A German Schneider Cup Design 


The photographs show a wind tunnel model of a seaplane designed for 

the Schneider Cup Contest in 1924, by Dr. Dornier. _As a result of @ 

wind tunnel test made on the model, it would seem that the plane, if 

built, would have set up keen competition in the recent contesi a 
Baltimore 
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AIRPORTS AND AIRWAYS 












Chicago, IIl. 
By Terence Vincent 


Harry T. Sanger, a prominent member of the Kiwanis 
Club of Chicago, for six months has been operating an air- 
plane department in “Sanger Tours”. For the past 17 years 
he has been operating from the same address (17 North La- 
Salle St., Chicago) arranging trips over most of the water and 
land of this world. Last spring he took a “flier” and entered 
the airplane game. At present Sanger Tours has found the 
field pleasant, profitable and promising. 


“Two men ealled us from a loop hotel one Saturday about 
noon, and asked us if our airplane service could get them into 
South Bend, Indiana, in time for the famous Notre Dame- 
Northwestern University football game,” he said. “And 90 
minutes from the time they left the hotel (LaSalle), they were 
in South Bend. Another party of three wanted to see the 
Indianapolis auto races on Decoration Day. They took off 
at about 8 a. m. and were back at 6:40 p. m.” 

* * . 

Cross-country flying is as comfortable in a U.S. Mail plane, 
as riding in an automobile or a railroad train, according to 
Pilot Art Smith, who wings his way regularly between Chicago 
and Cleveland as an aerial Santa Claus. 


His trips are day or night, summer or winter. The freez- 





ing fog is most likely to keep the airmail pilots grounded; 
and if clouds are under 800 ft. from the ground, none is per- 
mitted to start. 


Aside from the regular flying togs—helmet, furlined suit, 
galoshes or moccasins, and goggles—winter pilots may also 
have a chamois skin helmet under the regular headpiece, with 
only holes for eyes and nose. Some of the pilots also carry 
snow shoes, especially over the mountainous portions of the 
air mail route. Some planes are equipped with skiis, so that 
they may alight on snow or ice. 


The hot air heater is a furnace-like attachment of value to 
winter pilots. It was developed at the Maywood field and 
consists of a sheet-steel sleeve over the right bank of Liberty 
engine cylinders. A two-inch pipe runs along the right side 
of the fuselage to the pilot’s cockpit and thence connects with 
a flexible fireproof hose. At the joint is a damper, by which 
the pilot can control the amount of heat coming into the cock- 
pit. “Art Smith says the Liberty engine develops enough heat, 
while doing its work as powerplant, to heat an average house, 
complete. 

Should any particular part of the pilot become too cold in 
flight, he can turn the hose of heat on that part and become 
comfortable again. Pilot Smith sometimes uses a cloth wind- 
shield over the cockpit, with just his head outside; a slit in 
the cloth enables him to read the instruments by the interior 
electric light. 








WACO 


Real performance in a three place ship 
with a stock OX-5 motor 


Highest Speed 

Highest Cruising Speed 
Lowest Landing Speed 
Best Speed Range 
Quickest Take Off 
Highest Angle of Climb 
Lowest in Price 


Steel Fuselage 

Steel Empennage 

Oleo Type Landing Gear 
Thirty Seven Gallon Fuel Tank 
Free Air Radiator 


Do you want the booklet? 


THE ADVANCE AIRCRAFT COMPANY 
TROY, OHIO 

















SUPER RHONE 


FIXED COMMERCIAL 


RADIAL AIRCRAFT 
AIRCOOLED ENGINE 











340 lbs. 








614 to 10 gal. gasoline 34 to | gallon mineral 
oil per hour. 





Write For Booklet AV1 


SUPER RHONE ENGINE & FLYING CORP. 
HOUSTON, TEX. 


PO BOX 153 











if 


When Writing to Advertisers, Please Mention AVIATION 





64 AVIATION 


January 11, 1926 








New England News 
By Porter Adams 


On December 17, the State of Main Chapter of the Na- 
tional Aeronautic Association, at Augusta, met in the office of 
Mr. W. H. Gannett, Governor of the Association for the State 
of Maine, to commemorate the twenty-second anniversary of 
the first flight by the Wright Brothers. This date was also 
the anniversary of the formation of the State of Maine Chap- 
ter of the Association which now has more than fifty members 
who are doing a great deal to aid aviation locally, as well as 
throughout the country. At this meeting, plans were pre- 
pared for an active winter in aeronautical matters in Maine 
and it was announced that a drive for membership for the 
local chapter would take place in the very near future. 

* * * 4 

T. M. Williams of the Columbus Flying Club, Columbus, 
Ga., is trying to win “Cy” away from us. Williams wrote 
us today and asked us to call “Cy’s” attention to the fact 
that besides having a good flying field and lots of Modocks 
who need a Caldwell education, Columbus can boast of the best 
peaches in the State of Georgia and Williams is willing to 
bet that if “Cy” ever got a sample of these peaches he would 
lose his appetite for our rhubarb pie. This is just to pass 
the word on to “Cy”, but we warn him here and now that the 


next move is up to him and he proceeds at his own risk. 
a 7. * * 


Last week Lieut. Reginald D. Thomas, Commanding Officer 
of the Naval Reserve Air Station at Squantum, Mass., com- 
pleted his 700th hour in the air in the space of a single year. 
This is believed to be a world’s record for any one man and 
was considered of such importance that some of the New York 
papers sent a reporter and a cameraman clear up to Boston 
to cover the story. The flying time of Lieut. Thomas by 
months during the year is as follows: 


Ds ccceweenaiaewea es 8 hr. 20 min. 
PT i .ctede dae ben emes 8 hr. 45 min. 
PK wcxebecasewevanaces 12 hr. 13 min. 
PT ‘Sala equ men eare OS Te Ae 20 hr. 33 min. 
DE -v¢s Gag naakes ®4Nenadiand 86 hr. 58 min 
PE 6.0 add Re eE wed eee Mee 115 hr. 35 min 
Dl cca ecadaviaenand kee sacle 117 hr. 13 min. 
Gas ay a ag Seas te se 90 hr. 23 min. 
Err rr re errr 100 hr. 48 min. 
SUNN <” vehi taiak ak ee aa aoa ads ace 56 hr. 15 min. 
PCTS OTeT eT Te eT ee 45 hr. 31 min. 
Dec. (to the date of record) 20 hr. 28 min. 


totalling 700 hours, 30 minutes for the year. In addition to 
his wonderful flying record, Lieut. Thomas found time to be 
active in aeronautical matters in the vicinity of Boston and 
has initiated a large number of people into the flying frater- 
nity. 


* * * * 


Lieut. Frederick H. Becker, formerly chief test pilot for 


the Navy and now pilot for the Wright Aeronautical Corpo- 


ration, who brought the Wright-Bellanca up to Boston for 
the Aviation Show a few weeks ago, made an unexpected party 
call to Mass. last Friday. It was as unexpected on the 
part of Becker himself, as it was to the people of Massachu- 
setts, when he suddenly landed just a few minutes before 
darkness: in a pasture at Kingston, Mass., near Plymouth. 
Becker was making altitude trials at Mitchel Field with a 
new Wright-Apache and climbed to 20,000 ft. in 70 min- 
utes. After completing the trial, he came down and found 
himself over the sea and in the distance could barely make 
out land, which he did not recognize as Marthas Vineyard. 
He came in and made for the first available field because of 
the few minutes light which were left to him, and after land- 
ing made his plane fast to a tree and spent the night at a 
farm house. The next morning he discovered that his face 
was so badly frozen and so swollen that he could not see out 
of his eyes, so he was taken to the Jordan Hospital at Ply- 
mouth, Mass., where it is reported that he is doing well and 
is expected to be released within a few days. 
- o * * 

Staff Sergeant George E. Schmidt, who until last summer, 
had been continually at the Boston Airport from the day of 
its opening, has now returned to Boston much to the delight 
of everyone who knows him. Sergeant Schmidt, who holds 
a commission in the Reserve, has been taking flying instruct- 
tion at Texas during the summer. 


—_— 














“| 
AERONAUTIC SAFETY CODE 


A Compendium of the Results of Four Y ears’ 
Study by Leading Engineers, and Government 
and Civilian Experts of the Aircraft Industry 


Sponsored by the U. S. Bureau of Standards and 
Society of Automotive Engineers, and Approved by 
the American Engineering Standards Committee, 
October, 1925. 


The Aeronautic Safety Code covers 


GOOD PRACTICE AND SAFE METHODS 


in the Design, Construction, Testing, Operation and 
Maintenance of Aircraft, Aircraft Engines and 
Accessories, Airdrome and Airway Equipment 


It includes 


SENSIBLE RULES OF THE ROAD AND 
SAFETY PROVISIONS FOR FLYING AND 
GROUND PERSONNEL 


Fifty-two Pages - Well Indexed 


AN ESSENTIAL REFERENCE GUIDE FOR 
THOSE WHO WISH TO BUILD UP PUB- 
LIC CONFIDENCE IN AIR TRANSPORT. 


SINGLE COPIES $1.50 


A year’s subscription to AVIATION (52 issues, 
$4.00) and a copy of the Safety Code for $5.00. 


GARDNER PUBLISHING CO. 
225 Fourth Ave., New York 


Use the Coupon 


GARDNER PUBLISHING Co. 
225 Fourth Ave., 
New York. 


Check (X) 
in Square 


Enter my subscription to AVIATION | 
and mail me a copy of the AERO- | 
NAUTIC SAFETY Code. Five dol- 


_ lars to cover is enclosed. 





Mail to address below — —_— copies 
of the AERONAUTIC SAFETY 
—— CODE, AT $1.50 each, for which I 


enclose $ 
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Activity is reported from the field at Weston, Mass., where 
Lieut. E. D. Beck and his crew are getting ready for the 
flying activity in the spring. There is a new JN in com- 
mission and also an Oriole with Sikorsky wings and a num- 
ber of JN’s are in storage in the hangar and are being re- 
fitted with new wing covers for next year. 

* * + * 


Cold weather, or the fact that he is a newly married man, 
seems not to dim the ardor that Dan Rochford, Aviation 
Editor of the Boston Transcript, has for flying. He flew with 
Thomas at Squantum, on the very cold day when Thomas made 
his 700th hour in the air and again at Weston the other day 
with Lieutenant Beck. Also Dan and his bride recently made 
flights together in the Travel-Air from the Boston Airport and 
also in the big Wright-Bellanca while it was up for the Avia- 
tion show. 

* * * * 

We are writing these notes before Christmas but we don’t 
expect they will be published in time so we can only say that 
we hope everybody had a very merry Christmas and that 
aviation in New England, as well as throughout the country, 
has entered the biggest, happiest, and most prosperous of all 
New Years. 














This pilot has 


broken a number of records for upside-down flight 


Art Goebel of Los Angeles, flying upside-down. 


Moline, II. 
By W. B. Mueller 


More than 63,000 miles of flying without a single accident 
is the record made by the Campbell Airplane company of 
Moline thus far this year. Pilot E. K. Campbell of Moline, 
manager of the company, has issued the following tabulation 
of activities for the first eleven months of 1925: 





Pilot Hours in Air Miles 
Be ED kccccecosdesiocesa 446 35,680 
Th Bb PEED poswcdesccscscsce 75 5,625 
Gk SA ED ao sictasdccecvasesde 38 2,850 
DE EE ccc accccscnscoccesas 64 4,800 
Di. We MED cb cccrcnccssesiaces 40 - 3,000 
Ps ..cccbsbdvcenecnanan 22 1,650 
William Soebbing ................ 11 825 
Horace Mallette ......cccccciccoes 9 675 
ie Be GEE Kc cccccecsccetsssune 75 5,625 
EE EE 0 nd.0604esesderenesds 14 1,050 
Bi Ws PND, co dccrccaderccaeses 21 1,575 

BOE. .casresgesecs iam ebamen 815 63,355 
Passengers CAITICN .......ccccccccccccccccccccess 4,362 
Ghedemts trnimed ...ccccccccccscccccccccccceccce 18 
Estimated attendance at field ............eeeeeees 150,000 
Number of visiting planes at field during year .... 243 


A little rock sucked up and hurled by the propeller of a 
visiting Jennie was responsible for the only accident of any 
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SUBSCRIPTION vs. NEWS STAND 


SUBSCRIPTION ADVANTAGES 
COST | | COST 
One Year Subscription $4.00 | | Six Months Subscription $2.00 


Six Months News Stand $3.90 
N J 26 I N St .90 
52 Issues News Stand $7.80 One Year Subscription $4.00 ssues News Stand $3 


Saving $3.80 | Saving $1.90 














Convenience: 
Subscribers have 52 copies a year delivered to their address. 
Purchasers at news stands have to make 52 trips a year to get it weekly. 


Certainty: 

Subscribers are sure to get every copy. News stands always sell out, as AVIATION is not returnable. 
NEWS STAND ADVANTAGES. 

For persons who travel or whose address changes often, news stands afford the best purchasing source for AVIATION. For 


the occasional reader, at times when reading time is available, the news stands are better. 


A READER’S OPINION. 


“Have been a news stand purchaser of AviATION for some time but it often happened that my dealer failed to keep it for 


me. I had to pay 25c a copy for some back numbers that I missed. Enclosed is money order for $4.00 for a sub- 
scription as I wish AviATION to come regularly and not miss any issues.” 
The year 1926 will be a splendid year for all aircraft enterprises. It will be to your advantage to keep informed as to 
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Epps Light Monoplane 


A nice single seater with two cylinder 


Lawrance 28 H.P. air cooled motor. 


Wing spread 26 ft., Chord 5 
length 19 ft., Weight empty 350 lbs. High 
speed 60 M.P.H., Landing Speed 25 M.P.H. 


392 Washington St. - ATHENS, GA. 
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kind at the field during the year. The engine of the Jennie 
was being warmed up and E. K. Campbeil, standing by the 
wing, was struck by the rock. It crushed his thumb. 

Officials of the National Air Transport, Inc., have indicated 
that they are well pleased with the progress being made in 
preparation to accommodate air mail planes of the Chicago- 
Dallas route, which will be in operation March 15. The new 
hangar, built at a cost of $7,500 by the Moline Chamber of 
Commerce, is completed. A giant floodlight is to be installed 
to accommodate night flyers. Moline, the smallest town on 
the new route, has done more than any of the rest, according 
to a letter from Luther K. Bell, traffic manager of the Na- 
tional Air Transport, Ine. 

Mr. Bell, at Col. Paul Henderson’s request, has written that 
test flights may be started over the route not later than Feb- 
ruary 1. Leaving Chicago, the planes will follow the Chicago- 
Omaha route as far as Cordova, IIll., a few miles east of Mo- 
line, and from there the pilots may see the tri-city lights. 








United States Air Forces 











U.S. ARMY AIR SERVICE 


Flying Instruction 


The next examination for appointment of fiying cadets, it has 
been announced by the War Department, will be held on Janu- 
ary 12, 1926. Only enlisted men of the Regular Army and 
civilians are eligible for this appointment, and at the time of 
application, the candidates must be (1) unmarried citizens of 
the United States; (2) between the ages of 20 and 27 years; 
(3) high-school graduates, or must possess the equivalent of 
a high school education; (4) of excellent character; and (5) 
of sound physique and in excellent health. 

Examining boards will be conducted at the following sta- 
tions: Mitchel Field, L.I., N.Y.; Phillips Field, Aberdeen, 
Md.; Bolling Field, Anacostia, D.C.; Langley Field, Hamp- 
ton, Va.; Maxwell Field, Montgomery, Ala.; Chanute Field, 
Rantoul, Ill.; Seott Field, Belleville, Ill.; Selfridge Field, 
Mt. Clemens, Mich.; Hg. 1st Corps Area, Boston, Mass.; 
McCook Field, Dayton, Ohio; Marshall Field, Ft. Riley, 
Kans.; Brooks Field, San Antonio, Tex.; Ft. Bliss, El Paso, 
Tex.; Post Field, Ft. Sill, Okla.; Crissy Field, San Francisco, 
Calif.; Rockwell Field, Coronado, Calif.; Panama Canal De- 
partment; Philippine Department; Hawaiian Department; 
Clover Field, Santa Monica, Calif. 

The applicant may elect either heavier-than-air (airplane) 
or lighter-than-air (balloon and airship), training. Heavier- 
than-air training, the duration of which is 12 months, is given 
at the Air Service Primary Flying School and the Air Service 
Advaneed Flying School. Courses at the Primary Flying 
School start Mar. 10 and Sept. 10 of each year, while those 
at re Advanced Flying School start Mar. 16 and Sept. 16 of 
each year. 





Anti-Stall Gear Tested by Army 


_ The Savage-Bramson anti-stall gear which was described 
in the October 12 issue of AvIATION was recently tried out at 
the Engineering Division, McCook Field, Dayton, O., by Army 
test pilots. An SE5 plane of the Skywriting Corporation of 
America, equipped with the gear, was flown to Dayton by Bert 
Collyer for the tests. Maj. Jack Savage, head of the Skywriting 
Corp., and Capt. Louis Bramson are the originators of the 
device, twelve of which have been ordered by the British Gov- 
ernment for tests on various types of planes. 








CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.50, payable in advance. 
Address replies to box numbers, care AVIATION, 225 Fourth Ave., 
New York. 





WANTED: K-6 and C-6 motors and parts; price must be 
low. Robertson Aircraft Corporation, St. Louis Flying Field, 
Anglum, Mo. 





FOR SALE: Laird Swallow, excellent, high compression, 
OX5, brand new cover, priced right. Box 403, Aviation. 





Draftsmen with aeronautical experience wanted. Apply, 
stating full particulars as to age, salary required, ete. to Huff, 
Daland Aeroplanes, Inc., Bristol, Pa. 





FOR SALE: One new radiator for Hisso 150 H.P. motor 
$45.00, one crank shaft for Hisso 150 H.P. $15.00, one Jenny 
in A-1 condition $675.00, a real good ship ready to go, 3 OX5 
motors complete Government overhauled, like new, $200.00 
each, 2 upper Jenny wings, covered, $45.00 each, 2 new ele- 
vators, covered, $15.00 each, 2 ailerons, covered, $7.50 each 
and one rudder $15.00, all have wires and horns on. G. D. 
Ludue, 1569 California St., San Francisco, Cal. 





Pilot desires position with owner of 2 or 3 seater plane to 
fly in Florida during winter. Prefer part salary, part per- 
centage. Have good 28 hp. Lawrance Nestor; 2 propellers 
for sale, reasonable. John L. Brown, Momence, IIl. 





OX5 Intake Rockers Hs, new 60¢ OX5 Prop Pullers $1.00 
Hisso Timing Dises $16.00 Hisso Main Bearing Set, new $20.00 
Jennie Metal Wing Skids, used $1.00 Hisso Cam Shaft $10.00 
OX5 Water Pump Wrenches 35¢ Canuck Center Section, 
new $15. Wanted LS5 Center Section Gas Tank. H. F. 
Parker, 214 West North St., Danville, III. 





WANTED: An experienced Salmson motor mechanic, also 
man experienced in building. Must have some engineering 


ability. None other than those who are experienced need 
apply. Woodson Engineering Co., Bryan, Ohio. 





FOR SALE: Hisso Standard 180 motor complete over- 
haul, linen new on tail, lower wings and ailerons, in flying 
condition now. $1,000. Address Harold E. MeMahon, 201 
Realty Arcade, St. Petersburg, Florida. 





OX2 overhauled, with propeller $125.00; OX5s overhauled 
$100. to $225. Hall-Scott A7As original crates $245. Re- 
cently covered OXX6 Jennie, natural finish $750; copper- 
tipped toothpicks $17 each. Ben Torrey, 618-14th St., Oak- 
land, Calif. 





WANTED: Pilot with mechanical ability, desires position 
with reliable growing concern, where there will be opportunity 
of investment later on. Excellent references. Address Box 
405 AVIATION. 





WANTED: OX5 Thrust Bearings, must be new 6214 
Hess Bright only, and very cheap. State quantity - and 
whether in boxes or not. Box 406 AviIATION. 





Small Biplane, built for New York Air 
Races, new Henderson back-geared motor. Ship very well 
built and flies very nicely, being very well balanced. Ship 
weighs just four hundred lbs. Miller Motor Sales, Middle- 


burg, Ind. 


FOR SALE: 





WANTED: To rent Jenny or Standard for day, week, 
or month, for use on Long Island. Cash in advance for use 
of a good ship. Box 407 AviaTIon. 





WANTED: Aeromarine 39-B landing gear complete. Also- 
tail skid and fittings. Let us know what you have. 
Arrow Garage, Winthrop, Mass. 


Red 
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MISSOURI 

PORTERFIELD FLYING SCHOOL 
Our chief instructor, Richard C. Allen, has successfully trained 
several hundred war and civilian pilots. Complete course on 
our ships $200.00. No extra expense. Every service in aviation. 


1733 McGEE TRAFFIC WAY KANSAS CITY, MO. 











OALIFORNIA 

THE RYAN SCHOOL OF AVIATION 
0. B. ST4R ROUTE SAN DIEGO 
Ideal flying weather all Seasons. Very best of planes and instruc- 
tors. Opportunity to study latest planes and construction. 
A few recommended students will be given employment in our 
shops. while learning to fly. 





NEW YORE . 
FLYING SCHOOL—Operated in connection 
with our shops assuring a Liberal Knowledge 
of Design and Construction at no additional 
expense. Competent Instructors. Reliable Ma 
chines. Passenger Flights and Cross Country 
Service. Write for Details. AERIAL SERVICE 
CORP., HAMMONDSPORT, N. Y. 














FLORIDA 


SMITH-LUDINGTON AIRCRAFT 


LUXURIOUS LOENING AIR YACHT FOR CHARTER. 
Winter station, Miami; Summer station, New York City. 


Address: 820 Atlantic Building, Philadelphia, Pa. 





WEW YORK 

CURTISS FLYING SERVICE INC., GARDEN CITY, N. Y. 
Complete Flying Service including Instruction, Aerial Photo- 
graphy, Advertising and Passenger carrying. Fast cross country 
transportation at a moments notice to any point with either land 
or water types. Air fleet of thirty machines. Flying the year 
round. Big reduction in rates for Flying Instruction. 

Write for information. 








ILLINOIS Only 50 miles west of Chicago 
EAGLE AIRPORT SCHOOL OF AVIATION, 
Herman J. Neubauer, M.D. 
Hinckley, Ill. 
Learn to Fly at our up to date school at very reasonable prices. 
Complete ground and air course. Come any time. Ideal accommo 
dations for students. Expert instructors. Write for information. 





NEW YORE 
THE SCHOOL OF AVIATION 
Write for prices. Two planes at your service. Airplanes and 
Spares. See us first. 
THE SCHOOL OF SQUARE DEALING. 
LOOMIS AIRCRAFT, 18 Columbia Ave., Binghamton, N. Y. 








ILLINOIS 
HEATH AIRPLANE COMPANY, Inc. 
Oldest aeronaulic establishment in U. 8. 
Airplane Supplies Flying School 
2856 Broadway Chicago 





NEW YORE 


PORT WASHINGTON, LONG ISLAND 
FLYING BOAT SCHOOL Clifford Webster—lInstructor 
Winter Station Jan. 1-May 1 Palm Beach, Fla. 


Curtiss Metropolitan Airplane Co., Inc. 

















a PARTRIDGE, Inc. 
Aeronautical Instruction 

Aero Club of Illinois Mail Address-- 

Field. Chicago, Il. Write for Booklet 430 a Michigan Ave. 





PENNSYLVANIA 
CAN YOU FLY 


If you can’t and want to learn, write us. We have an opper- 
tunity for you which you can’t afford to pass up. Write today. 
GREAT LAKES AIRWAYS INC. ERIE, PENNA. 
Complete Aero Service:—Parts and supplies of al! kinds. Get 
our prices first—24 hour service. 














ILLINOIS 

Complete flying course for $250.00. This includes one hour of 

solo flying and ground course. All year flying. Start anytime. 
YACKEY AIRCRAFT COMPANY 

Factory and 2 | Field, Checkerboard Field, Forest Park, 

Illinois. (Suburb of Chicago). Telephone Maywood 1693. 








PENNSYLVANIA 
PITCAIRN AVIATION FLYING 
LAND TITLE BUILDING PHILADELPHIA INSTRUCTIONS 


FLYING FIELO AT GRYN ATHYN PENNSYLVANIA SHORT FLIGHTS 











ILLINOIS 
MID-WEST AIRWAYS CORPORATION 
MONMOUTH, ILLINOIS. 


Complete flying instruction and ground course. Large safe field 
and good aeroplanes. Distributors for the new Waco airplane. 








TEXAS : Year-roundF' 

SAN ANTONIO AVIATION & MOTOR SCHOOL 
Expert instruction in flying and mechanics 

: Free sleeping quarters at Airdrome 

AIRPLANES, ENGINES, PARTS, SUPPLIES, SHOPS, HAN- 

GARS, OX5s, Hissos, Liberties, Jennies, Canucks, Standards 

Large stocks on hand, prompt shipment, best values 

Office 509 Navarre Street San Antonio, Texas 











ILLINOIS CAMPBELL AIRPLANE CO. 
Best equipped commercial field in the middle west. 24 hour 
service with night flying equipment and used by N. A. T. mail 
line Chicago to Dallas. A limited number of students accepted 
for training at reasonable rates. We invite cross country pilots 
to make use of our fecilities. 

Mail address 515-18 St., MouINngE, ILLINOIS 











WEST VIRGINIA SHANE McMULLEN AIRWAYS, Inc. 
Flying school second to none. Thorough instruction on flying 
boats and airplanes by expert ex-army instructors. Complete 
flying service including photography, advertising, exhibitien, 
passenger and fast cross-country transportation. 

HUNTINGTON WEST VIRGINIA 











Mon’ BURNS--FLYERS 


SCHOOL OF COMMERCIAL AVIATION 
2002 Real Estate Exchange Bldg. Detroit, Mich. 
FLYING FIELD ON SOUTHFIELD RD. 


WISCONSIN 


Repairing and overhauling planes and motors. 
All types commercial flying. 24 hour field. 


EBERT AIRCRAFT SERVICE DEPOT-Operating Hamilton Airport 
Station “D,” MILWAUKEE, WIS. Tel. Cudahy 436. 

















MICHIGAN 
J. V. Piersl P. & W. AIR SERVICE CO. 
PASSENGER AND EXPRESS SERVICE 
Flying Instruction Aerial Photography 


P. O. Box 758 Kalamazoo, Mich. 











MISSOURI 

NICHOLAS-BEASLEY AIRPLANE CO. Complete flying in- 
structions, by hour or by complete course, primary, cross country, 
advance training, solo. New ships and new motors. Instructors 
who take an interest in you. No deposit required on solo flight. 
Write for full particulars. MARSHALL, MISSOURI. 








Service to Airmen 
That is the why of this page. If you are 
eager to offer such service, write us for 
rates for this space. 


AVIATION 


225 Fourth Avenue., New York City 








When Writing to Advertisers, Please Mention AVIATION 
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PUBLISHER’S NEWS LETTER 


During the early part of each year a publisher 
usually makes plans to give his readers a better 
and more acceptable paper. _It is with a truly 
grateful spirit that we do this annual task for 1926, 
as this year marks the entry of AVIATION into its 
tenth year of service to its readers. ‘More will be 
said at the appropriate time about this anniversary, 
but now it is most fiting that our readers should be 
told the part that they have played in the 
growth of the paper to which they have given such 
emphatic evidences of their support. A few 
years ago, AVIATION was pleased to circulate to 
about four thousand subscnbers in this country and 
abroad. It made public this fact through the 
usual publisher’s audits that are so generally used 
as a yard stick for the measuring of a publication’s 
value. AVIATION was the only aeronautical 
paper that made such sworn statements. With 
the recent increase of its readers, AVIATION is now 
printing over eight thousand copies a week and 
all but a very few are paid for in advance. This 
means that over thirty thousand copies of this small 
paper circulate every month of four weeks and 
forty thousand in five-week months. Such 
a growth should be acknowledged with apprecia- 
tion by a publisher, and gratitude expressed. 

. ¢ & # 


But the mere growth in numbers is not the most 
interesting part of this expression of esteem. The 
greater interest lies in the fact that as this paper 
is edited for those who have some direct contact 
with aeronautical affairs, there must have been a 
corresponding growth in the field that we try to 
serve. There are papers that serve other classes 
of readers and we wish them well, but the pleasing 
fact, that we are recognizing now,.is that without 
making any special effort. to increase our list of 
readers, they have become a group, the size of 
which must represent the most influential part of 
the American aeronautical world. 
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When we say that no effort has been made 
to increase our circulation, this statement may be 
misunderstood unless certain other facts are given. 
During this period of growth, the advertising rates 
of AVIATION have not been increased. A monthly 
paper can be used twelve times a year without a 
large outlay but when the same space is used 
weekly, fifty-two is the multiplier that has to be 
used in computing costs. | While AVIATION 
publishes more advertising than any other paper 
it is spread out thinly over several issues. To 
increase the rates would only make the regular 
use still more difficult. | The increased circulation 
service has therefore been given to our advertisers 
without extra cost. If foreign weeklies are com- 
pared with AVIATION it will be seen how gener- 


ously and regularly they are used by foreign aero- 
nautical firms. 
* ss *s *& 
The reason for this seems to be that in most cases 
the aeronautical companies abroad are anxious to 
avoid being placed in the munition class of construc- 
tors, that are only interested in what they can 
get out of the government and do not wish to help 
build up a broad commercial industry. As ex- 
ceptions in this country, we can mention the names 
of Wright, Curtiss and Martin as examples of 
companies that have always believed in creating 
good will by telling the aeronautical public about 
their products. | We will not mention by name 
some of the other American aircraft manufacturers 
who rarely if ever, have their names mentioned in 
the advertising pages of the only weekly. Our read- 
ers know them by the very omission. They do 
not want your good will and do not deserve it. 
If they did, they would put the merits of their 
products before you, and in this way help us give 
you a better paper. 
a: + 2 «@ 


Now what does this all mean. _ Plainly, that 
our readers are the main support of the paper 
and in spite of the lack of support from some of 
the greatest seekers of free publicity in the world, 
it will keep on as it has done for the last ten years 
giving an independent point of view to its readers 
every week. | When we hear of contracts that 
amount to hundreds of thousands of dollars being 
given by the government to companies and note that 
these same companies are not contributing anything 
to the upbuilding of the aeronautical industry ex- 
cept in their own selfish way, we are often tempted 
to give greater emphasis to the munition phase of 
the aircraft industry. To our readers, therefore, 
we pledge our best endeavor to improve the con- 
tents, and as the advertising grows, put this in- 
creased revenue into making a larger, a more read- 


able magazine. 
* * * & 


One of the gratifying results of the editorial © 
policy of the past year has been the complimentary 
letters that were received from fliers almost every 
day. To determine what is wanted by them re- 
quires constant contact with the men who are 
really keeping aviation going in this country. As 
they are located from coast to coast, letters are 
the best means we have of learning their views. 
We receive so many interesting letters that we 
have decided to publish, as often as possible, parts 
of these letters that we fee! will be of interest to 
our readers. | Unfortunately, we will have to do 
this in small type as our space is so crowded. 
We are, therefore, mentioning it at this time for 
we believe that our readers will find this feature 
of the greatest interest. L.D.G. 
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Rate of Climb Indicator 
PIONEER INSTRUMENT COMPANY 


MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING 7 BOULEVARD SAINT MICHEL 1S SPEAR STREET 














MONUMENTAL AIRCRAFT CO. 
1030 N. CALVERT ST. BALTIMORE, MD. 
JN and CANUCK PLANES and PARTS 
OX5, OXX6, and OTHER MOTORS and SPARES 


The most complete line in the country 
On certain items with which we are over-stocked we have special 
prices. They will amaze you. 
Let us know your wants. Send for our Catalogue. 








WOODSON ENGINEERING CO. 
BRYAN, OHIO 
MANUFACTURERS OF COMMERCIAL AIRCRAFT 
Airplanes Built to Order, Motor Installations, Steel Tube Landing 
Gears for Any Ship, W heels, Turnbuckles, Aluminum Washers and 

other Aircraft Equipment. 
PILoT’s TRAINING—THUE BEST INSTRUCTORS AND EQUIPMENT 


We Operate Airplanes for Every Commercial Purpose 
Write for further information 











The Safest Plane in America 
“STALL-PROOF” PETREL 


“LOW MAINTENANCE” 
Five Years Without a Single Fatality 
Write For Details on Our Commercial Models Four and Five 
HUFF DALAND AERO CORPORATION 


BRISTOL, PA. 





DIRECTORY ADS BRING RESULTS 
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Ask Our Advertisesr 














Supplies, Airplanes, Motors, Wing Dope; 5 gals. $10. 


COLD GLUE; a waterproof glue in powder form; to be mixed in 
cold water. Strongest glue on the market; 75c Ib. OX5 props., 
5.75. Curtiss Oriole, less motor, $850. Cotton, Linen, Tape, 
Thread, Needles, Rib Cord, Dope, Varnish, Propellers, Goggles, 
Helmets; everything for aircraft. Send for catalogue. Ice Sled 
Blueprints, $1. Boat prints $1. OX5, Canuck, JN4D, Standard, 
etc. parts. Aluminum—any size or gage. Spruce, Ash, other 
woods in stock. Wanted used OX5 motors—also aircooled engines. 


Ostergaard Aircraft, 4269 N. Narragansett, Chicago, Ill. 








EVERYTHING FOR THE AEROPLANE 
Send for Our Catalogue 
LARGEST AIRPLANE SUPPLY HOUSE IN THE WEST 
A complete line of parts and accessories for aircraft at lowest prices. 


A money-back guarantee on everything sold. 
WRITE OR WIRE US YOUR REQUIREMENTS. 


CRAWFORD AIRPLANE COMPANY 
“Masters of the Air.” 
350 WASHINGTON BLVD. VENICE, CALIFORNIA 








FORD A. CARPENTER 
CONSULTING METEOROLOGIST 


In Operation of Airways and Terminals 


Room 584, Chamber of Commerce Building, 
1151 South Broadway, Los Angeles, California 


NEW STANDARD LESS MOTOR, $650.00 


New Standards New OX5, 1100.00. New SJI Gov. Overh. OX5 


900.00. New OX5 motors less tools, 500.00. Government Over- 
hauled 250.00. New OXX6 motors less tools, 600.00. Short time 
OXX6 motors, 300.00. 


BUY WHERE THE STOOK IS COMPLETE 


NICHOLAS-BEAZLEY AIRPLANE CO. 
MARSHALL, MO. 








PARAGON PROPELLERS 


BETTER THAN EVER 


Paragon Engineers, Inc. 
Baltimore, Maryland 








Advertisements inserted regularly in 


AVIATION’S AIRCRAFT SERVICE 
DIRECTORY 


pay for themselves many times over. 











FINAL CLEAN-UP! We must be out of business by March 15th. 


Never wili you buy Canuck parts as cheap, crating free. Rudder 
or Elevator (Covered), $4.00. Upper or lower aileron (Covered), 
$4.00. Any of the above items uncovered, new, $2.00. Rudder 
bar and spindle, $1.00. 5 gallons acetate dope, $4.00. Right 
upper wing, uncovered, crated, $20.00. Set Canuck 1. g. vees and 
two rear fittings, $2.00. 50 assorted wing plates, $3.00. 150 
assorted fittings or bolts, $1.50. Vertical fins (New-Covered), $1.00. 
Cash must accompany order. 


DE LUXE AIR SERVICE, Inc. ASBURY PARK, NEW JERSEY 











INVENTIONS INVENTION 
DEVELOPED RECORDING Z.H POLACHEK 
Patents Procured suet eae pf A 
If your-invention is new Sen goer 


and useful it is patentable 
—-send me your sketch. 
Trade marks and copy- 
rights obtained in the U. WN set sincsecacestaancesaumaues 
S. and Foreign countries. 
Consultation Free 


Y 
name below a 
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~ LUDINGTON EXHIBITION COMPANY 


in AGENTS ares of All Kinds 
se i . : FOR an Farman Ships 
Victor Dallin— | WACO Aerial Taxi Service 
Aerial Photography | NINE Exhibition Flying 
Office: Atlantic Bldg. Flying from Pine Valley Field 
PHILADELPHIA PINE VALLEY, N. J. 


HASKELITE PLYWOOD 
Only Plywood made to pass strict Grade “A” 
Navy Specifications. 
Can be furnished in any size or thickness. 


HASKELITE MANUFACTURING CORPORATION 
133 W. WASHINGTON ST., CHICAGO, ILL. 














LIBERTY MOTOR OWNERS 


bring your motor up to date by installing one of new 
Air Service A-2 oil pumps with outside adjustments. 
Absolutely interchangeable; allowance on your old 
pump. Also Tulip Silichrone valves. Eliminate oil 
and valve trouble. 


JOHNSON MOTOR PRODUCTS INC. 


518-522 WEST 57TH STREET NEW YORK, N. Y., U. 8. A. 


if used regularly 


this advertising space will 
pay for itself many times over 


write for rates 














DECATUR AIRCRAFT COMPANY 
DECATUR, ILLINOIS 
New and Used Ships for Sale 


Parts for JN4D-JN4C or Standard J1 Ships 
OX5-OXX6-Hisso or Liberty Motors 
Complete Flying Course—$150.00 


Write for our new catalog 


Daniel Guggenheim School of Aeronautics 


Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 


N. Y. University, University Heights, New York, N. Y. 














NEW 80 AND 120 HP. LERHONES 
and complete line of spares for same 
NEW AND USED 150 AND 300 HISPANOS 
$500 to $850.00 
TIPS & SMITH, Inc. 


PO Box 153 Houston, Tex. 


YACKEY TRANSPORT 


Liberty 12 motors. Landing speed is 32 miles per hour, 
high speed 125 m.p.h.; useful load 2400; ceiling with load 
22,000 ft., duraluminum construction throughout. Best per- 
forming ship ever known. Price $7,500.00. 

Yackey AircraftCo., Yackey’s Checkerboard Airplane Field 


DesPlaines River & Roosevelt Road FOREST PARK, ILL. 
(Suburb of Chicago) 














EDWARD P. WARNER 


Consultant in Aeronautical Engineering 


and 
Commercial Operation of Aircraft. 


Mass. Institute of Technology 
Cambridge, Mass. 


HANGARS 
ASSEMBLY PLANTS and COMPLETE AVIATION FIELDS 
SPALDING CONSTRUCTION COMPANY 
125 EAST 46th ST., NEW YORK CITY 
OONTRAOTORS ¢ DESIGNING ENGINEERS 


( THE NEW BRUNSWICK, N. J., BELLEFONTE, PA. 
BUILDERS OF ( AND CLEVELAND, 0. STATIONS OF THE 


U. S. AIR MAIL SERVICE 














SHIPS FOR IMMEDIATE DELIVERY 


oe , —— $750.00 & UP COMET OX5 ..... $2000.00 
HISSO JENNY ....1500.00 COMET K6...... 4000.00 
SPECIAL BUILT CANUCK ..,........ ws... 1350.00 
SPECIAL OX5. RACER, METAL PROP. ........ 2500.00 


Used and new OX5 motors, airplane parts and supplies. 
G. S. IRELAND, GARDEN CITY, N. Y. 


Anderson Aircraft Mfg. Co. 


MAKE THE OLD BOAT PAY 


WITH 


HIGH LIFT WINGS 


Now offering thick section high lift wings to rebuild your . 
Jenny Fuselage into a three-place commercial plane at a 
moderate price. Information furnished on request. 


Anderson, Indiana. 

















The Reed Propeller (Patented) 


FOREIGN DEPARTMENT 


In production by Licens countries 


in principal foreign 
Address—S. A. REED, 113 E. 55TH., NEW YORK, mm. Be 


U. S. LICENSEES—Curtiss 7 a; & Motor Co., Inc. 
Garden City, 
WORLD’S SPEED GTOORD 21929 --Mitchel Field, me :. 
WORLD’S SPEED RECORD—1924—Istres, Fran 
PULITZER AND SCHNEIDER CUP WINNERS—1923. 1925 
PRESIDENT’S CUP—PRAGUE—1925 








THE AEROPLANE 


PUBLISHED WEEKLY 
175, PiccaDILLy, Lonpon, W.1, ENGLAND 


Cuar_es Grey, Epitor 


Subscription Rates for U.S.A. 1 year—$8.50 
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THE LARK IS NOW IN SERVICE 


See what Major Reed Chambers, President of the Florida Airways Corporation 


writes us. 


flying and for military training purposes. 


“It may interest you to know that I have just completed a two thousand mile trip from 
Garden City, Long Island, to Miami, Florida, across the state of Florida to Ft. Myer, 
and return to Detroit, in the Curtiss Lark which was delivered to us on December Sth. 


“I am very enthusiastic over the perférmance of this plane and I believe it to be the 
most modern plane of its type in existence. I wish to compliment you particularly 
on the strength of the landing gear and.the ability of the plane to get in and out of 
small fields. Its stability is also remarkable. 


“A word also about the motor. The Wright J-4 200 HP gives the plane a cruising 
speed of better than 100 m.p.h. This motor had practically no attention on the trip 
and for over one thousand miles of the trip, ordinary automobile gas was used. We 
used two quarts of oil from New York City to Miami, Florida, and an average of 
ene hundred miles to thirteen gallons of gas. 


“1 believe this plane has tremendous possibilities from either a training or commercial 
standpoint.” 


This is but one of the Lark series. . In addition to the ]-4 200 HP air cooled motor 
installation, the Lark is built with either the 180 HP Hisso motor or the Curtiss C6 
160 HP motor, giving a range of performance suitable for varying types of commercial 
For water flying the J-4 machine is furnished 


with pontoon equipment. 


The Lark has been developed with particular attention to inexpensive production 


and maintenance. Our prices will interest, you. 








Write for Curtiss Lark Series Booklet. 


Curtiss Aeroplane & Motor Company, Inc. 


GARDEN: CITY, N. Y. 


MANUFACTURERS AND DISTRIBUTORS OF CURTISS-REED PROPELLER 




































































